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PREFACE 


The  following  tables  comprise  Part  II  of  the  American  Practical  Navigator,  by  the  late  Nathaniel 
Bowditch,  LL.  D.,  as  revised  in  1880  and  in  1903,  and  again  in  1914,  under  the  direction  of  the  Bureau 
of  Navigation,  Navy  Department. 

In  the  present  edition,  as  in  that  of  1914,  former  tables  2SA,  28B,  28C,  and  28D,  Latitude  by  Polaris; 
37,  Logarithms  for  Equal  Altitude  Sights;  37A,  Bquation  of  Equal  Altitudes  near  Noon,  liave  been 
omitted;  but  the  former  assignment  of  table  numbers  and  page  numbers  has  not  been  disturbed,  the 
pages  on  which  these  tables  were  printed  being  simply  dropped  from  the  book  and  the  tables  and  pages 
not  renumbered  consecutively.  This  accounts  for  the  absence  of  pages  717  to  724  and  734  to  738,  both 
inclusive;  while  page  531  is  left  blank  in  order  to  let  Table  2  begin  on  a  left-hand  page. 

IIydrographic  Office, 

Washinglon,  D.  C,  April,  1916. 
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TABLES  1,  2:   TRAVERSE  TABLES. 

Tables  1  and  2  were  originally  calculate<l  by  the  natural  pines  talten  from  the  fourth  edition  of 
Sherwin'g  Logarithms,  which  were  previously  examined,  by  differences;  when  the  proof  sheets  of  the 
first  edition  were  examined  the  numliers  were  again  calculated  by  the  natural  sines  in  the  second  edition 
sif  Hutton's  Logarithms;  and  if  any  difference  was  found,  the  numbers  were  calculated  a  third  time  by 
Taylor's  Logarithms. 

The  first  table  contains  the  difference  of  latitude  and  departure  corresponding  to  distances  not 
exceeding  3cX)  miles,  and  for  courses  to  every  quarter  point  of  the  cf)mpass.  Table  2  is  of  the  same 
nature,  but  for  courses  consisting  of  whole  degrees;  it  was  originally  of  the  same  extent  as  Table  1,  but 
bae  been  extende<l  to  include  distances  up  to  tiOO  miles.  The  manner  of  using  these  tallies  is  particularly 
explained  under  the  different  problems  of  Plane,  Middle  Latitude,  and  Mercator  Sailing  in  Chapter  V. 

The  tables  may  be  employed  in  the  solution  of  any  right  triangle. 

TABLE  8:   XCEBIBIONAL  PARTS. 

Thie  table  contains  the  meridional  parts,  or  increased  latitudes,  for  every  degree  and  minute  to  80°, 
calculated  by  the  following  formula: 

'"  =TF  log  tan  (  45°  -r  Vf  )  —  a  (<■'  sin  L  +  J  f'  sin'  L  +  ^  f*  sin'  L  +     .     .     .     .     ), 

1©800^ 
the  Equatorial  radius  n  =       ^      =  3437'. 7467 7  (log  3.5362739); 

M,  the  modulus  of  common  logarithms  =  0.4342945; 

j^=2.3025&51  (log  0.3622157); 

C,  the  compression  or  meridional  eccentricity  of  the  earth 

according  to  Clarke  (1880)  =  293  4^5  ^  0.003407562  (log  7.5324437); 

e  =  v/ 2c - c"  =  0. 0824846  (log  8.9163666); 

^     =7915'.  7044558  ( log  3. 8984895) ; 

«"  =  2.3'.38871  (log  1.3690072); 
Ja€*  =  0'.053042  (log  8.7246192) ; 
iaf«=        0'.000216.523  (log  6.3355038). 

The  results  are  tabulated  to  one  decimal  place,  which  is  sufficient  for  the  ordinary  problems  of 
navigation. 

The  practical  api)lication  of  this  table  is  illustrated  in  Chapters  11  and  V,  in  articles  treating  of  the 
Mercator  Chart  and  Mercator  Sailing. 

TABLE  4:    LENGTH  OF  DEGREES  OF  LATITUDE  AND  LONGITtTDE. 

This  table  gives  the  length  of  a  degree  in  both  latitude  antl  longitude  at  each  parallel  oi  latitude  on 
the  earth's  surface,  in  nautical  and  statute  miles  and  in  meters,  based  upon  Clarke's  value  (1866)  of  the 

earth's  compression,  "oqqT^"     ^^  the  case  of  latitude,  the  length  relates  to  an  arc  of  which  the  given 

degree  is  the  center. 

TABLES  6A,  5B:   DISTANCE  BY  TWO  BEARINGS. 

These  tables  have  been  calculated  to  facilitate  the  operation  of  finding  the  di.-;tance  from  an  object  by 
two  bearings  from  a  given  distance  run  and  course.  In  Table  5A  the  arguments  are  given  in  points, 
m  Table  5B  in  degrees;  the  first  column  contains  the  multiplier  of  the  distance  run  to  give  the  distance 
of  oljserved  object  at  seconil  bearing;  the  seconri,  at  time  of  passing  abeam. 

The  method  is  explained  in  article  143,  Chapter  IV. 
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508  EXPLANATION    OF    THE    TABLES. 

■•/.')  .     TABt.E  G:    DtGTANCE  OF  VISrBILITY  OF  OBJECTS. 

This  table  contains  the  distances,  in  nautical  and  statute  miles,  at  whicli  any  object  is  visible  at  sea. 
It  is  calculated  by  the  formulie:  _ 

d  =  1. 15  y/x,  and  rf'  =  1.32  \/x, 
in  which  d  is  the  distance  in  nautical  miles,  d'  the  distance  in  statute  miles,  and  x  the  height  of  the  eye 
or  the  object  in  feet. 

To  find  the  distance  of  visibility  of  an  object,  the  distance  given  by  the  table  coixeaponding  to  ita 
height  should  be  added  to  that  corresponding  to  the  height  of  the  observer's  eye. 

Example:  Keijuired  the  distance  of  visibility  of  an  object  420  feet  high,  the  observer  being  at  an 
elevation  of  15  feet. 

Dist.  corresponding  to  420  feet,  23.5  naut.  miles. 
Dist.  corresponding  to    15  feet,    4.4  naut.  miles. 

Dist.  oi  visibility,  27.9  naut.  miles. 

TABLE  7:    CONVEBSION  OF  ARC  AND  TIME. 

In  the  first  column  of  each  pair  in  this  table  are  contained  angular  mea.sures  expressed  in  arc 
(degrees,  minutes,  or  seconds),  and  in  the  second  column  tlu-  corresponding  angles  expressed  in  time 
(hours,  minutes,  or  seconds).  As  will  be  seen  from  the  headings  of  cohnnns,  the  time  corresponding 
to  degrees  (°)  is  given  in  hours  and  minutes;  to  minutes  of  arc  ('),  in  minutes  and  seconds  of  time; 
and  to  seconds  of  arc  ("),  in  seconds  and  sixtieths  of  a  second  of  time. 

The  table  will  be  especially  convenient  in  dealing  with  longitude  and  liour  angle.  The  method  of 
ita  employment  is  best  illustrated  by  examples. 

E.X.\MPLE  I.  !  EXA.MPLE  II. 


Requireil  the  time  corresponding  to  50°  31'  21". 

50°  00'  00"  =  3"  20'°  00' 
31    00    =         2    04 
21    =  1?* 


50    31    21    =3    22     05.4 


Required  the  arc  corresponding  U)  6''  33"°  26*.5. 

6"  32"  00»    =  98°  00'  00" 
1     24     =         21    00 
2:':l=  37.5 


(3    33    26.5  =  98    21    37.5 


TABLES  8  AND  9:    SIDEREAL  AND  MEAN  SOLAR  TIMES. 

These  tables  give,  respectively,  the  reductions  neces.sary  to  convert  intervals  of  sidereal  time  into 
those  of  mean  solar  time,  mid  intervals  of  mean  solar  into  those  of  sidereal  time.  The  reduction  for  any 
interval  is  found  by  entering  with  the  number  of  hours  at  the  top  and  the  number  of  minutes  at  the  side, 
adding  the  reduction  for  seconds  as  given  in  the  margin. 

The  relations  between  mean  solar  and  sidereal  time  intervals,  and  the  methods  of  conversion  of 
these  times,  are  given  in  articles  289-291,  Chapter  IX. 

TABLE  10:    SUN'S   RISING   AND   SETTING. 

This  table  gives  the  local  nie:m  time  of  the  sun's  visilile  rising  .'in<l  setting — that  is,  of  the  appearance 
and  disappearance  of  the  sun's  u|iper  limb  in  the  umibstructed  horiz.m  of  a  pei-son  whose  eye  is  15  feet 
above  the  level  of  the  earth's  surface,  theiitmospheric  cunditiims  beinir  normal. 

The  local  apparent  times  of  rising  and  setting  were  determined  fiom  the  formula  for  a  time  sight, 
the  altitude  employed  being —0°  56' 08",  made  up  of  the  following  terms:  Refraction,  —  36' 29";  semi- 
diameter,    -  Hi' 00";  dip,  —3' 48";  and  parallax,  -!  9". 

To  ascertain  the  time  of  rising  or  setting  for  any  given  dat«  and  place,  enter  the  table  with  the 
latitude  and  declination,  interpolating  if  the  degrees  are  not  even.  In  the  line  R  will  be  found  the  time 
of  rising;  in  the  line  S,  the  time  of  setting.  Be  careful  to  choose  the  page  in  which  the  latitude  is  of 
the  correct  name,  and  in  which  the  "approximate  date"  corresponds,  nearly  or  exactly,  with  the 
given  date. 

This  table  is  computed  with  the  intention  that,  if  accuracy  is  de.sired,  it  will  be  entered  with  the 
declination  as  an  argument — not  the  date — as  it  is  impossible  to  construct  any  table  based  ujion  dates 
whose  application  shall  be  general  to  all  years.  But  a.-*  a  given  degree  of  declination  will,  in  the 
majority  of  years,  fall  upon  the  date  given  in  the  table  as  the  "approximate  date,"  and  as,  when  it 
does  not  do  so,  it  I'an  never  be  more  than  one  day  removed  therefrom,  it  will  answer,  where  a  slight 
inaccuracy  may  be  admitted,  to  enter  the  table  with  the  date  as  an  argument,  thus  avoiding  the  neces- 
eity  of  ascertaining  the  declinatiim. 

Example;  Find  the  local  mean  time  of  sunset  at  Rio  de  Janeiro,  Brazil  (lat.  22°  54'  S.,  long. 
43°  10'  VV.),  on  January  1,  1903  (dec.  23°  04'  S.). 

Exact  method.  Approximate  metlntd. 

Lat.  22°  \  p.  .o„  Lat.  22°..  \  ,ii.  4«m 

Corr.  for  +  54' lat +02  Corr.  for  +  54' lat +02 

Corr.  for  +  04' dec 00  Corr.  for  1  day -01 

I,.  M.  T.  sunset ti  50  I..  M.  T.  sunset 6    49 


EXPLANATION    OF   THE    TABLES.  509 

TABLE  H:  KEDUCTION  FOB  MOON'S  TRANSIT. 

This  table  was  calculated  by  proportioning  the  daily  variation  of  the  time  of  the  moon's  passing  the 
meridian. 

The  numbers  taken  from  the  table  are  to  be  added  to  the  Greenwich  time  of  moon's  transit  in  west 
longitude,  but  subtracted  in  ea^t  longitude. 

TABLE  12:  REDUCTIONS  FOB  NAUTICAL  ALMANAC. 

This  is  a  table  of  proportional  part*  for  rinding  the  variation  of  the  sun's  right  ascension  or  declination, 
or  of  the  equation  of  time,  in  any  number  of  minutes  of  time,  the  horary  motion  being  given  at  the  top  of 
the  page  in  seconds,  and  the  number  of  minutes  of  time  in  the  .side  culumu;  also  for  finding  the  variation 
of  the  moon's  declination  or  right  a.«cension  in  an  v  number  of  seconds  of  time,  the  motion  in  one  minute 
being  given  at  the  top,  and  the  numbers  in  the  side  column  being  taken  for  seconds. 

TABLE  13:  CHANGE  OF  SUN'S  RIGHT  ASCENSION. 

This  is  a  table  that  may  lie  employed  for  finding  the  change  of  the  sun's  right  ascension  for  any 
given  nmnber  of  hours,  the  hourly  change,  aa  taken  from  the  Nautical  Almanac,  being  given  in  the 
marginal  columns. 

TABLE   14:  DIP  OF  SEA  HORIZON. 

This  table  contains  the  dip  of  the  sea  horizon,  calculated  by  the  formula: 

D  =  58".8  v/F, 

in  which  F  =  height  of  the  eye  above  the  level  of  the  sea  in  feet. 
It  is  explained  in  article  300,  Chapter  X. 

TABLE  15:  DIP  SHORT  OF  HORIZON. 

This  table  contains  the  dip  for  various  distances  and  heights,  calculated  by  the  formula: 

D  =  ?  fZ  +  0.56.514  X  ^, 


in  which  D  represents  the  dip  in  miles  or  minutes,  d,  the  distance  of  the  land  in  sea  miles,  and  h,  the 
height  of  the  eye  of  the  observer  in  feet. 

TABLE   16:  PARALLAX  OF  SUN. 

This  table  contains  the  sun's  parallax  in  altitude  calculated  by  the  formula: 

par.  =  sin  ;  X  8".  75, 

in  which  :  =  apparent  zenith  distance,  the  sun's  horizontal  j)arallax  being  8".7.5. 
It  is  explained  in  article  304,  Chapter  X. 

TABLE  17:  PARALLAX  OF  PLANET. 

Parallax  in  altitude  of  a  planet  iw  found  by  entering  at  the  top  with  the  ]>lanet'8  horizontal  parallax, 
and  at  the  side  with  the  altitude. 

TABLE  18:  AUGMENTATION  OF  MOON'S  SEMIDIAMETEB. 

This  table  gives  the  augmentation  of  the  moon's  semidiameter  calculated  by  the  formula: 

jr  =  c  «'  sin  ft  -f  J  c" .«'  sin^  ft  +  J  c"  «', 

where  ft  =  moon's  apparent  altitude; 

s  =  moon's  horizontal  semidiameter; 
X  =  augmentation  of  semidiameter  for  altitude  ft;  and 
log  c  =  5.25021. 

TABLE   19:   AUGMENTATION  OF  MOON'S  HOBIZONTAL  PABALLAX. 

This  table  contains  tlie  augmentation  of  the  moon's^  horizontal  parallax,  or  the  correction  to  reduce 
the  moon's  equatorial  horizontal  [larallax  to  that  point  of  tin-  earth's  axis  which  lies  in  the  vertical  of 
the  observer  in  any  given  latitude;  it  is  computed  by  the  forniulie: 

^  '  v/(l  — c  sin'L) 

where     a  =  equatorial  horizontal  parallax; 
L=  latitude; 

c  =  eccentricity  of  the  meridian;  log  e*  =  7.81602;  and 
A  T  =  augmentation  of  the  horizontal  parallax  for  the  latitude  T,. 


510  EXPLANATION    OF    THE    TABLES. 

TABLE  20 A:  MEAN  BEFRACTION. 

This  table  gives  the  refraction,  reduced  from  Bessel's  tables,  for  a  mean  atmospheric  condition  in 
which  the  barometer  is  30.00  inches,  and  thermometer  50°  Fahr. 

TABLE  SOB:    MEAN  BEFBACTION  ANTt  PATtAT.T.AX  OF  STTN. 

This  table  contains  the  correction  to  be  applied  to  the  sun's  apjiarent  altitude  for  mean  refraction 
and  parallax,  lieing  a  combination  of  the  quantities  f(ir  the  altitudes  given  in  Tables  Iti  and  20A. 

TABLES  21,  22:    CORRECTIONS  OF  REFRACTION  FOR  BAROMETER  AND 
THERMOMETER. 

The.se  are  deduced  from  Bessel's  tables.     The  iiiethud  of  their  employment  will  be  evident. 
TABLE  23:    MEAN  REFRACTION  AND  MEAN  PARALLAX  OF  MOON. 

This  table  contains  the  correction  of  the  moon's  altitude  for  refraction  and  parallax  corresponding 
to  the  mean  refraction  (Table  20A),  and  a  horizontal  parallax  of  the  mean  value  of  57'  30". 

TABLE  24:    MEAN  REFRACTION  AND  PARALLAX  OF  MOON. 

This  table  contains  the  correction  to  be  applied  to  the  moon's  apparent  altitude  for  each  minute  of 
horizontal  parallax,  and  for  every  10'  of  altitude  from  5°,  with  height  of  barometer  30.00  inches,  and 
thermometer  50°  Fahr. 

For  seconds  of  parallax,  enter  the  table  abreast  the  approximate  correction  and  find  the  seconds  of 
horizontal  parallax,  the  tens  of  seconds  at  the  side  and  the  units  at  the  top.  Under  the  latter  and 
opposite  the  former  will  be  the  seconds  to  add  to  the  correction. 

For  minutes  nf  altitude,  take  the  seconds  from  the  extreme  right  of  the  page,  and  apply  them  as 
there  directed. 

TABLE  25:   CHANGE  OF  ALTITTTDE  DUE  TO  CHANGE  OF  DECLINATION. 

This  table  gives  the  variation  of  the  altitude  of  any  heavenly  body  arising  from  a  change  of  100"  in 
the  declination.  It  is  useful  for  finding  the  equation  of  equal  altitudes  by  the  approximate  method 
explained  in  article  324,  Chapter  XI,  and  for  other  purposes. 

It  the  change  move  the  body  toward  the  elevated  pole,  apply  the  correction  to  the  altitude  with  the 
signs  in  the  table;  otherwise  change  the  signs. 

TABLE  26:    CHANGE  OF  ALTITUDE  IN  ONE  MINUTE  FROM  MERIDIAN. 

This  table  gives  the  variation  of  the  altitude  of  any  heavenly  body,  for  one  minute  of  time  from 
meriilian  jiassage,  for  latitudes  up  to  60°,  declinations  to  63°,  and  altitudes  between  6°  and  86°.  It  is 
based  upon  the  method  set  forth  in  article  334,  Chapter  XII,  and  the  values  may  be  computed  by  the 
formula: 

1".9635  cos  L  cos  d 
"~  sin  (L-rf)        ' 

where  a  =  variation  of  altitude  in  one  minute  from  meridian, 

L  =  latitude,  and 

d  =  declination — positive  for  same  name  and  negative  for  opposite  name  to  latitude  at  upper 
transit,  and  negative  for  same  name  at  lower  transit. 

The  limits  of  the  table  take  in  all  values  of  latitude,  declination,  and  altitude  which  are  likely  to 
be  required.  In  its  employment,  care  must  be  taken  to  enter  the  table  at  a  place  where  the  declination 
is  appropriatelv  named  (of  the  same  or  op[)(>site  name  to  the  latitude) ;  it  should  al.so  be  noted  that  at 
the  liottom  of  the  last  three  pages  v:dues  arc  given  for  the  variation  of  a  body  at  /oiccr  trsuisit,  which  can 
only  be  observed  when  the  declination  and  latitude  are  of  the  same  name,  and  in  which  case  the  reduc- 
tion to  the  meridian  is  subtractive;  the  limitations  in  this  case  are  stated  at  the  foot  of  the  page,  and 
apply  to  all  values  below  the  heavy  rules. 

TABLE  27:    CHANGE  OF  ALTITUDE  IN  GIVEN  TIME  FROM  MERIDIAN. 

Tliis  table  gives  tlie  ]>rodnct  of  tlie  variation  in  :iltitndo  in  one  minute  of  a  hoaveidy  body  near  the 
meridian,  bv  (he  s(iuare  of  the  number  of  minutes.  Values  are  given  for  everj-  half  minute  between 
C"  30"  and  26 "  0',  and  for  all  variations  likely  to  he  employed  in  the  method  of  "reduction  to  the 
meridian." 

The  fornmla  for  computing  is: 

Red.  =  <(  X  t\ 
where  <i  —  variation  in  one  nunute  (Table  26),  and 

(  =  number  of  miiuites  (in  units  and  tenths!  from  time  of  meridian  pasi>age. 

The  table  is  entered  in  the  coluum  of  the  nearest  interval  of  time  from  meridian,  and  the  value 
taken  out  corrresponding  to  the  value  of  n  found  from  Table  26.  The  units  and  tenths  ar>'  picked  out 
separately  and  combined,  each  Ix-ing  corrected  by  interpolation  for  intermediate  intervals  of  time. 

The  result  is  the  amount  to  be  applied  to  the'observed  altitude  to  reduce  it  to  the  meridiau  altitude, 
which  is  alwavs  to  be  added  for  upi)er  transits  and  subtracted  for  lower. 
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TABLE  28,  A,  B,  C,  D:  LATITTJDE  BY  FOLABIS. 


[Omitted. 


TABLES  29,  30,  31:  COITVEBSION  TABLES. 

These  are  self-explanatory. 

TABLE  32:  TKTJE  FOKCE  AND  DIBECTION  OF  WIND. 

This  table  enables  an  observer  on  board  of  a  moving  vessel  to  determine  the  true  force  and  direction 
of  the  wind  from  its  apparent  force  and  direction.  Enter  the  table  with  the  apparent  direction  of  the 
wind  (number  of  points  on  the  bow)  and  force  (Beaufort  scale)  as  arguments,  and  pick  out  the  direc- 
tion relatively  to  the  shii)'s  head  and  the  force  corresponding  to  tlie  known  speed  of  the  ship. 

E.xample:  a  vessel  steaming  SE.  at  a  speed  of  15  knots  appears  to  have  a  wind  blowing  from  three 
point.s  on  the  starboard  bow  with  a  force  of  6,  Beaufort  scale.     What  is  the  true  direction  and  force? 

In  the  column  headed  3  (meaning  three  points  on  lx)w,  apparent  direction)  and  in  the  line  6 
(apparent  force,  Beaufort  scale),  we  find  abreast  15  (knots,  speed  of  vessel)  that  the  true  direction  is  5 
points  on  starboard  bow,  i.  e.,  S.  by  W.,  and  true  force  4. 

TABLE  33:   VEBTICAL  ANGLES. 

This  table  gives  the  distance  of  an  object  of  known  height  by  the  vertical  angle  that  it  subtends  at 
the  position  of  the  observer.     It  was  computed  by  the  formula: 

tan  a  =  -,, 

where  «  =  the  vertical  angle; 

h  =  the  height  of  the  observed  object  in  feet;  and 

d  =  the  distance  of  the  object,  also  converted  into  feet. 

The  employment  of  this  method  of  finding  distance  is  explained  in  article  IXK  chapter  IV. 

TABLE  34:  HOBIZON  ANGLES. 

This  shows  the  distance  in  yards  corresponding  to  any  observed  angle  between  an  object  and  the 
sea  horizon  beyond,  the  observer  being  at  a  known  height. 
The  method  of  use  is  explained  in  article  139,  chapter  IV. 

TABLE  35:   SPEED  TABLE. 

This  table  shows  the  rate  of  speed,  in  nautical  miles  per  hour,  of  a  vessel  which  traverses  a  meaj^ured 
mile  in  any  given  number  of  minutes  and  seconds.  It  is  entered  with  the  immber  of  minutes  at  the  top 
and  the  number  of  seconds  at  the  side;  under  one  and  abreast  the  other  is  the  number  of  knots  of  si)eed. 
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TABLE  36:  LOCAL  AND  STANDARD  TIMES. 

This  table  contains  the  reduction  to  be  applied  to  the  local  time  to  obtain  the  corresponding  time 
at  any  other  meridian  whose  time  is  adopted  as  a  standard.  The  results  are  given  to  the  nearest  minute 
of  time  only;  being  intended  for  the  reduction  of  such  approximate  quantities  as  the  time  of  high  water 
or  time  of  sunset.     More  exact  reductions,  when  required,  may  be  made  by  Table  7. 

TABLE  37:  LOGARITHMS  FOB  EQUAL  ALTITUDE   SIGHTS. 


[Omitted  1 


TABLE  37A:  EQUATION  OF  EQUAL  ALTITUDES  NEAR  NOON. 


[Omitted.] 
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TABLE  38:  EFFECT  TJPON  LONGITTTDE  OF  ERROR  IN  LATITUDE. 

•  Table  38  shows,  approxiiTiately,  the  error  in  longitude  in  miles  and  tenths  of  a  mile,  occasioned  by 
an  error  of  one  mile  in  tin-  latitude. 

Tliua,  when  the  sun's  altitude  is  30°,  the  latitude  30°,  and  the  jwlar  distance  100°,  the  error  is 
eight-tenths  of  a  mile. 

The  effect  of  an  increase  of  latitude  is  as  follows: 

In  TT>i<  longitude,  (  K:\at  \  of  meridian,  the  f  decreased  1   except  where  marked  f  increased  \ 
the  body  being    \  West )      longitude  is     \  increased  J  '      by  *,  when  it  is      \  decreased  i  ' 

In  East  longitude,  /  East  \  of  meridian,  the  /  increased  \  except  where  marked  f  decreased  \ 
the  body  being    \  West  j      longitude  is     \  decreased  /  '      by  *,  when  it  is      \  increased  J  ' 

A  decrease  of  latitude  has  the  contrary  effect. 

The  direction  of  error  may  readily  be  seen  by  drawing  the  Sumner  line  in  a  direction  at  right  angles 
to  the  approximate  bearing  of  the  body. 

TABLE  39:  AMPLITTTDES. 

This  table  contains  amplitudes  of  heavenly  bodies,  at  rising  and  setting,  for  various  latitudes  and 
declinations,  computed  by  the  formula: 

gin  amp.=sec  Lat.  Xsin  dec. 

It  is  entered  with  the  declination  at  the  top  and  the  latitude  at  the  side. 
Its  use  is  explained  in  article  358,  Chapter  XIV. 

TABLE  40:  CORRECTION  FOR  AMPLITUDES. 

This  table  gives  a  correction  to  !>e  applied  to  the  observed  amplitude  to  counteract  the  vertical 
displacement  due  to  refraction,  parallax,  and  dip,  when  the  body  is  observed  with  its  center  in  the 
visible  horizon. 

The  correction  is  to  be  applied  for  the  sun,  a  planet,  or  a  star,  as  follows: 

At  Eising  in  N.  Lat.  )        ,    ^v  *•      *    »i       •  i,x  • 

Setting  in  S.  Lat.  r^^'^y  *^®  correction  to  the  right. 

At  Rising  in  S.  Lat.  1         i    ^u  i-      »    lu    i  r.. 

Setting  in  N.  Lat.  |  *??'>"  ^^^  correction  to  the  left. 

For  the  moon,  apply  /i'i//the  correction  in  the  contrar;/  manner. 

TABLE  41:  NATURAL  SINES  AND  COSINES. 

This  table  contains  the  natural  sine  and  cosine  for  every  minute  of  the  quadrant,  and  is  to  be 
entered  at  the  top  or  bottom  with  the  degrees,  and  at  the  side  marked  M.,  with  the  minutes;  the 
corresponding  numbers  will  be  the  natural  sine  and  cosine,  respectively,  observing  that  if  the  degrees 
are  found  at  the  top,  the  name  sine,  cosine,  and  M.  must  also  be  found  at  the  top,  and  the  contrary  if 
the  degrees  are  found  at  the  bottom.  It  should  be  understood  that  all  numliers  given  in  the  table 
should  be  divided  by  100,000 — that  is,  pointed  off  to  contain  five  decimal  places.  Thus,  .43366  is  the 
natural  sine  of  2-")°  42',  or  the  cosine  of  64^^  18'. 

In  the  outer  columns  of  the  margin  are  given  tables  of  proportional  parts,  for  the  purpose  of  finding, 
approximatelv,  by  inspection,  tlie  proportional  part  corresponding  to  any  number  of  seconds  in  the 
proposed  angle,  the  seconds  being  found  in  the  marginal  column  markol  M.,  and  the  correction  in 
the  adjoining  column.  Thus,  if  we  suppose  that  it  were  required  to  fincl  tlie  natural  sine  corresponding 
to  25°  42'  19",  the  difference  of  the  sines  of  2.'>°  42'  and  25°  43'  is  20,  being  the  same  as  at  the  top  of  the 
left-hand  column  of  the  table;  and  in  this  column,  and  opposite  19  in  the  column  1\1.,  is  the  correc- 
tion 8.  Adding  this  to  the  aliove  number  .43366,  because  the  numbers  are  incrraning,  we  get  .43374  for 
the  sine  of  25°  42'  19".  In  like  manner,  we  find  the  cosine  of  the  same  angle  to  be  .90108— 4=. 90104, 
using  the  right-hand  columns,  and  subtracting  ht^c2LnsB  the  numbers  are  decreasing;  observing,  however, 
that  the  number  14  at  the  top  of  this  column  varies  1  from  the  difference  between  the  cosines  of  25°  42' 
and  25°  43',  which  is  only  13;  so  that  the  table  may  give  in  some  ca.ses  a  unit  too  much  between  the 
angles  25°  42' and  25°  4.3';  but  this  is,  in  general,  of  but  little  importance,  and  when  accuracy  is  required, 
the  usual  niethod  of  proportional  parts  is  to  be  resorted  to,  using  the  actual  tabular  difference. 

TABLE  42:  LOGARITHMS  OF  NUMBERS. 

This  table,  containing  the  common  logarithms  of  numbers,  was  conipareil  with  Sherwin's,  Button's, 
and  Taylor's  logarithms;  its  use  is  explaine<l  in  an  article  on  Logarithms  in  Appendix  III. 

TABLE  43:  LOGARITHMS  OF  TRIGONOlttETRIC  FUNCTIONS,  QUARTER  POINTS. 

This  table  contains  the  logarithms  of  the  sines,  tangents,  etc.,  corresponding  to  points  and  quarter 
points  of  the  compass.     This  was  compared  with  Sherwin's,  Hutton's,  and  Taylor's  logarithms. 
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TABLE  44:  LOGARITHMS  OF  TBIGONOMETRIC  FXTNCTIONS,  DEGREES. 

This  taVjle  contains  the  common  logarithms  of  the  sines,  tangents,  secants,  etc.  It  was  comimred 
with  Shervviii's,  Hutton's,  and  Taylor's  tiibles.  Two  additional  columns  are  given  in  this  table,  which 
are  very  convenient  in  Jj^nding  the  time  from  an  altitude  of  the  sim;  also,  three  columns  of  jiroportional 
parts  for  seconds  of  space,  ami  a  small  table  at  the  bottom  of  each  page  for  finding  the  proportional  parte 
for  seconils  of  time.  The  degrees  are  marked  to  180°,  which  saves  the  trouble  of  subtracting  the  given 
angle  from  180°  when  it  exceeds  90°. 

The  use  of  this  table  is  fully  explained  in  A])pt^dix  III  in  an  article  on  Ixigarithms. 

TABLE  45:  LOGARITHMIC  AND  NATXTBAL  HAVERSINES. 

The  haversine  is  defined  by  the  following  relation: 

hav.  A=J  vers.  A=J(1— cos  A)=sin-  JA. 

It  is  a  trigonometric  function  which  simplifies  the  solution  of  many  problems  in  nautic.il  a.stronomy 
as  well  as  in  plane  trigonometry.  To  afford  the  maximum  facility  in  carrying  out  the  processes  of 
solution,  the  values  of  the  natural  haversine  and  its  logarithm  are  "set  down  together  in  a  single  table 
for  all  values  of  angle  ranging  from  0°  to  ot>0°,  expressed  both  in  arc  and  in  time. 

TABLE  46:  CORRECTIONS  TO  BE  APPLIED  IN  ORDER  TO  FIND  THE  TRUE  ALTI- 
TUDE OF  A  STAR  AND  ALSO  OF  THE  SUN  FROM  THE  OBSERVED  ALTITUDE 
ABOVE  THE  HORIZON. 

This  is  a  consolidated  table  in  which  the  tabulated  correction  for  an  observed  altitude  of  a  star 
combines  the  mean  refraction  and  the  dip,  and  that  for  an  observed  altitude  of  the  sun's  lower  limb 
combines  the  mean  refraction,  the  dip,  the  parallax,  and  the  mean  semidiameter,  which  is  taken  as 
16'.  A  supplementary  table  at  the  foot  of  the  main  table  takes  account  of  the  variation  of  the  sun's 
semidiameter  in  the  different  months  of  the  year.  ' 

TABLE  47:  THE  LONGITUDE  FACTOR. 

The  change  in  longitude  due  to  a  change  of  1'  in  latitude,  called  the  longitude  factor,  F,  is  given  in 
•this  table  at  suitable  intervals  of  latitude  and  azimuth.  The  quantities  tabulated  are  computed  from 
the  formula — 

F=sec.  Lat.  Xcot.  Az. 

When  a  time  sight  is  solved  with  a  dead-reckoning  latitude,  the  resulting  longitude  is  only  true 
if  the  latitude  be  correct.  This  table,  by  setting  forth  the  number  of  minutes  of  longitude  due  to  each 
minute  of  error  in  'atitude,  gives  the  means  of  fin<ling  the  correction  to  the  longitude  for  any  error  that 
may  subsequently  be  disclosed  in  the  latitude  used  in  the  calculation. 

Regarding  the  azimuth  of  the  observed  celestial  body  a.«  less  than  90°  and  as  measured  from  either 
the  North  or  the  South  [wintof  the  horizon  towards  East  or  West,  the  rule  for  determining  whether  the 
correction  in  longitude  is  to  be  applied  to  the  ea-^tward  or  to  the  westward  will  be  as  follows:  If  the 
change  in  latitude  is  of  the  same  name  as  the  first  letter  of  the  bearing,  the  change  in  longitude  is  of  the 
contrary  name  to  that  of  the  second  letter,  and  vice  versa. 

Thus,  if  the  body  bears  S.  45°  K.  and  the  change  in  latitude  is  to  the  southward,  the  change  in 
longitude  will  be  to  the  westward;  and,  if  the  change  in  latitude  's  to  the  northward,  the  change  in 
longitude  will  be  to  the  eastward. 

The  convenient  applic^ition  of  the  longitude  fa<-tor  in  finding  the  intersection  of  Sumner  lines  is 
explained  in  article  389. 

TABLE  48:  THE  LATITUDE  FACTOR. 

The  change  in  latitude  due  to  a  change  of  V  in  the  longitude,  called  the  latitude  factor,  f,  is  given 
in  this  taljle  at  suitable  intervals  of  latituileand  azimuth.  The  quantities  tabulated,  being  the  reciprocals 
of  the  values  of  the  longitude  factor,  are  computed  from  the  formula — 

f=T?=,— — [  „x  w , — r— =cos.  Lat. Xtan.  Az. 

r     sec.  Lat.Xcot.  Az. 

When  an  ex-meridian  sight  is  solved  with  a  longitude  afterwards  found  to  lie  in  error,  this  table,  by 
Betting  forth  the  number  of  minutes  of  latitude  due  to  e.ach  V  of  error  in  longitude,  gives  the  means 
of  finding  the  correction  in  the  latitude  for  the  amount  of  error  in  the  longitude  used  in  the  calculation. 

Ilegarding  the  azimulh  of  the  observed  ceUsti:d  body  a."  less  than  90°  and  ai>  measured  from  either 
the  North  or  the  South  point  of  the  horizon  towards  Kast  or  Wet^t,  the  rule  for  determining  whether  the 
correction  in  latitude  is  to  be  applied  to  the  northward  or  to  the  southward  is  as  follows:  If  the  change 
in  longitude  is  of  the  same  name  as  the  second  letter  of  the  bearing,  the  change  in  latitude  is  nf  the 
contrary  name  to  the  first  letter,  and  vice  versa.  Thus,  if  the  body  bears  S.  14°  K.  anci  the  change  in 
loiigitu<le  is  to  tlie  westward,  the  change  in  latitude  will  be  to  the  southward,  and,  if  the  change  in 
longilude  is  to  the  easlw;ird,  the  I'hunge  in  latitude  w  ill  be  to  the  northward. 

Tin:  convenient  atiplication  of  the  latitude  factor  in  finding  the  intersection  of  Sumner  lines  is 
explained  in  article  ;J90. 
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Difference  of  Latitude  and  Departure  for  J  Point. 
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0.0 

61 
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241 
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0.1 

62 

61.9 

3.0 

22 
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6.0 

82 
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42 
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3 

3.0 
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63 
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23 
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6.0 

83 
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43 
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4.0 

0.2 

64 
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3.1 

24 
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6.1 

84 
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9.0 

44 

243.7 

12.0 

5 

5.0 

0.2 

65 
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25 
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85 
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9.1 

45 
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6 

6.0 

0.3 

66 
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3.2 

26 
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86 
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46 
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7 
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67 
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27 
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6.2 

87 
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47 
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12.1 

8 

8.0 

0.4 

68 
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3.3 

28 

127.8 

6.3 

88 

187.8 

9.2 

48 

247.  7 

12.2 

9 

9.0 

0.4 

69 

68.9 

3.4 

29 

128.8 

6.3 

89 

188.8 

9.3 

49 

248.7 

12.2 

10 
11 

10.0 

0.5 

70 

69.9 

3.4 

30 

129.  8 
130.8 

6.4 
6.4 

90 
191 

189.8 

9.3 

50 

249.7 

12.3 

11.0 

0.5 

71 

70.9 

3.5 

131 

190.8 

9.4 

251 

'250.  7 

12.3 

12 

12.0 

0.6 

72 

71.9 

3.5 

32 

131.8 

6.5 

92 

191.8 

9.4 

52 

251.7 

12.4 

13 

13.0 

0.6 

73 

72.9 
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33 
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93 
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53 
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12.4 

14 
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74 
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34 
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94 
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54 
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15 
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75 
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35 
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95 
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55 
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16 
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76 
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36 
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96 
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56 
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12.6 

17 
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77 
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37 
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97 
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57 
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18 

18.0 
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78 
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38 
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98 
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58 
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12.7 

19 

19.0 

0.9 

79 

78.9 

3.9 

39 

138.8 

6.8 

99 

198. 8 

9.8 

59 

258.7 

12.7 

20 

20.0 

1.0 

80 

79.9 

3.9 

40 

139.8 

6.9 

200 

199.  8 

9.8 

60 

259.7 

12.8 

21 

21.0 

1.0 

81 

80.9 

4.0 

141 

140.8 

6.9 
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200.8 

9.9 
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260.7 

12.8 

22 

22.0 

1.1 

82 

81.9 

4.0 

42 

141.8 

7.0 

02 
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9.9 

62 
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12.9 

23 

23.0 

1.1 

83 

82.9 

4.1 

43 

142.8 

7.0 

03 

202.8 

10.0 

63 

262.7 

12.9 

24 

24.0 

1.2 

84 

83.9 

4.1 

44 

143.8 

7.1 

04 

203.8 

10.0 

64 

263.  7 

13.0 

26 

25.0 

1.2 

85 

84.9 

4.2 

45 

144.8 

7.1 

05 

204.8 

10.1 

65 

264.7 

13.0 

26 

26.0 

1.3 

86 

85.9 

4.2 

46 

145.8 

7. 2 

06 

205.  8 

10.1 

66 

265.7 

13.1 

27 

27.0 

1.3 

87 

86.9 

4.3 

47 

146.8 

7.2 

07 

206.8 

10.2 

67 

266.7 

13.1 

28 

28.0 

1.4 

88 

87.9 

4.3 

48 

147.8 

7.3 

08 

207.  7 

10.2 

68 

267.7 

13.2 

29 

29.0 

1.4 

89 

88.9 

4.4 

49 

148.8 

7.3 

09 

208.7 

10.3 

69 

268.7 

13.2 

30 

30.0 

1.5 

90 

89.9 

4.4 

50 

149.8 

7.4 

10 

209.7 

10.3 

70 

269.7 

13.2 

31 

31.0 

1.5 

91 

90.9 

4.5 

151 

150.8 

7.4 

211 

210.7 

10.4 

271 

270.7 

1.3.3 

32 

32.0 

1.6 

92 

91.9 

4.5 

52 

151.8 

7.5 

12 

211.7 

10.4 

72 

271.7 

13.3 

33 

33.0 

1.6 

93 

92.9 

4.6 

53 

152.8 

7.5 

13 

212.7 

10.5 

73 

272.7 

13.4 

34 

34.0 

1.7 

94 

93.9 

4.6 

54 

153.8 

7.6 

14 

213.7 

10.5 

74 

273.7 

13.4 

35 

35.0 

1.7 

95 

94.9 

4.7 

55 

154.8 

7.6 

15 

214.7 

10.5 

75 

274.7 

13.5 

36 

36.0 

1.8 

96 

95.9 

4.7 

56 

155.8 

7.7 

16 

215.7 

10.6 

76 

275.7 

13.5 

37 

37.0 

1.8 

97 

96.9 

4.8 

57 

156.8 

7.7 

17 

216.7 

10.6 

77 

276.7 

13.6 

38 

38.0 

1.9 

98 

97.9 

4.8 

58 

157.8 

7.8 

18 

217.7 

10.7 

78 

277.7 

1.3.6 

39 

39.0 

1.9 

99 

98.9 

4.9 

59 

158.8 

7.8 

19 

218.7 

10.7 

79 

278.7 

13.7 

40 

40.0 

2.0 

100 

99.9 

4.9 

60 

159.8 

7.9 

20 

219.7 

10.8 

80 

279.7 

13.7 

41 

41.0 

2.0 

101 

100.9 

5.0 

161 

160.8 

7.9 

221 

220.7 

10.8 

28r 

280.7 

1.3.8 

42 

41.9 

2.1 

02 

101.9 

5.0 

62 

161.8 

7.9 

22 

221.7 

10.9 

82 

281.7 

13.8 

43 

42.9 

2.1 

03 

102.9 

5.1 

63 

162.8 

8.0 

23 

222.7 

10.9 

83 

282.7 

13.9 

44 

43.9 

2.2 

04 

103.9 

5.1 

64 

163.8 

8.0 

24 

223.7 

11.0 

84 

283.7 

13.9 

45 

44.9 

2.2 

05 

104.9 

5.2 

65 

164.8 

8.1 

25 

224.7 

11.0 

85 

284.7 

14.0 

46 

45.9 

2.3 

06 

105.9 

5.2 

66 

165.8 

8.1 

26 

225.  7 

11.1 

86 

285.7 

14.0 

47 

46.9 

2.3 

07 

106.9 

5.3 

67 

166.8 

8.2 

27 

226.7 

11.1 

87 

286.7 

14.1 

48 

47.9 

2.4 

08 

107.9 

5.3 

68 

167.8 

8.2 

28 

227.7 

11.2 

88 

287.7 

14.1 

49 

48.9 

2.4 

09 

108.9 

5.3 

69 

168.8 

8.3 

29 

228.7 

11.2 

89 

288.7 

14.2 

50 

49.9 

2.5 

10 

109.9 

5.4 

70 

169.8 

8.3 

30 

229.7 

11.3 

90 

289.7 

14.2 

51 

50.9 

2.5 

111 

110.9 

5.4 

171 

170.8 

8.4 

231 

230.7 

11.3 

291 

290.6 

14.3 

52 

51.9 

2.6 

12 

111.9 

5.5 

72 

171.8 

8.4 

32 

231.7 

11.4 

92 

291.6 

14.3 

53 

52.9 

2.6 

13 

112.9 

5.5 

73 

172.8 

8.5 

33 

232.7 

11.4 

93 

292.6 

14.4 

54 

53.9 

2.6 

14 

113.9 

5.6 

74 

173. 8 

8.5 

34 

233.7 

11.5 

94 

293.6 

14.4 

55 

54.9 

2.7 

15 

114.9 

5.6 

75 

174.8 

8.6 

35 

234.7 

11.5 

95 

294.6 

14.5 

56 

55.9 

2.7 

16 

115.9 

5.7 

76 

175.8 

8.6 

36 

235.7 

11.6 

96 

295.6 

14.5 

57 

56.9 

2.8 

17 

116.9 

5.7 

77 

176.8 

8.7 

37 

236.7 

11.6 

97 

296.6 

14.6 

58 

57.9 

2.8 

18 

117.9 

5.8 

78 

177.8 

8.7 

38 

237.7 

11.7 

98 

297.6 

14.6 

59 

58.9 

2.9 

19 

118.9 

5.8 

79 

178.8 

8.8 

39 

238.7 

11.7 

99 

298.6 

14.7 

60 

59.9 

2.9 

20 

119.9 

5.9 

80 

179.8 

8.8 

40 

239.7 

11.8 

300 

299.6 

14.7 
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TABLE 

1. 

Difference  of  Latitude  and 

Depart 

ure  for  i  Point. 

N.  j 

E. 

N.  i  W. 

S.  J  E.                        S.  i  W. 

Diat. 

Lat. 

Dep. 

Di8t. 

Lat. 

Dep. 

Di.st. 

Lat 

Dep. 

Dist. 

Lat. 

Dep. 

Dlst 

Lat.     j     Dep. 

1 

1.0 

0.1 

61 

60.7 

6.0 

121 

120.4 

11.9 

181 

180.1 

17.7 

241 

239.8 

23.6 

2 

2.0 

0.2 

62 

61.7 

6.1 

22 

121.4 

12.0 

82 

181.1 

17.8 

42 

240.8 

23.7 

3 

3.0 

0.3 

63 

62.7 

6.2 

23 

122.4 

12.1 

83 

182.1 

17.9 

43 

241.8 

23.8 

4 

4.0 

0.4 

64 

63.7 

6.3 

24 

123.4 

12.2 

84 

183. 1 

18.0 

44 

242.8  ;  23.9    1 

5 

5.0 

0.5 

65 

64.7 

6.4 

25 

124.4 

12.3 

8.5 

184.1 

18.1 

45 

243.  8 

24.0 

6 

6.0 

0.6 

66 

65.7 

6.5 

26 

125.4 

12.4 

86 

185. 1 

18.2 

46 

244.8 

24.1 

7 

7.0 

0.7 

67 

66.7 

6.6 

27 

126.4 

12.4 

87 

186. 1 

18.3 

47 

245.8 

24.2 

8 

8.0 

0.8 

68 

67.7 

6.7 

28 

127.4 

12.5 

88 

187.1 

18.4 

48 

246.8 

24.3 

9 

9.0 

0.9 

69 

68.7 

6.8 

29 

128.4 

12.6 

89 

188.1 

18.5 

49 

247.8 

24.4 

10 
11 

10.0 
10.9 

1.0 
1.1 

70 

69.7 

6.9 

30 

129.4 

12.7 

90 

189.1 
190.1 

18.6 

50 

248.8 

24.5 

71 

70.7 

7.0 

131 

130.4 

12.8 

191 

18.7 

251 

249.8 

24.6 

12 

11.9 

1.2 

72 

71.7 

7.1 

32 

131.4 

12.9 

92 

191.1 

18.8 

52 

250.8 

24.7 

13 

12.9 

1.3 

73 

72.6 

7.2 

33 

132.4 

13.0 

93 

192.1 

18.9 

53 

251. 8 

24.8 

14 

13.9 

1.4 

74 

73.6 

7.3 

34 

133.4 

1.3.1 

94 

193.1 

19.0 

54 

252. 8 

24.9 

15 

14.9 

1.5 

75 

74.6 

7.4 

35 

134.3 

13.2 

95 

194.1 

19.1 

55 

253. 8 

25.0 

16 

15.9 

1.6 

76 

75.6 

7.4 

36 

135.3 

13.3 

96 

195. 1 

19.2 

56 

254. 8 

25.1 

17 

16.9 

1.7 

77 

76.6 

7.5 

37 

136.3 

13.4 

97 

196.1 

19.3 

57 

2.55.  8 

25.2 

18 

17.9 

1.8 

78 

77.6 

7.6 

38 

137.3 

13.5 

98 

197.0 

19.4 

58 

256.8 

25.3 

19 

18.9 

1.9 

79 

78.6 

7.7 

39 

138.3 

13.6 

99 

198.0 

19.5 

.59 

257.8 

25.4 

20 
21 

19.9 
20.9 

2.0 

80 

79.6 
80.6 

7.8 
7.9 

40 

139.3 

13.7 

200 

199.0 

19.6 
19.7 

60  !  258. 7 
261  1  2.59.7 

25.5 
25.6 

2.1 

81 

141 

140.3 

13.8 

201 

200.  0 

22 

21.9 

2.2 

82 

81.6 

8.0 

42 

141.3 

13.9 

02 

201.0 

19.8 

62 

260.7 

25.7 

23 

22.9 

2.3 

83 

82.6 

8.1 

43 

142.  3 

14.0 

03 

202.0 

19.9 

63 

261.7 

25.8 

24 

23.9 

2.4 

84 

83.6 

8.2 

44 

143.3 

14.1 

04 

203.0 

20.0 

64 

262.7 

25.9 

25 

24.9 

2.5 

85 

84.6 

8.3 

45 

144.3 

14.2 

05 

204.0 

20.1 

65 

263.  7 

26.0 

26 

25.9 

2.5 

86 

85.6 

8.4 

46 

145.3 

14.3 

06 

205.0 

20.2 

06 

264.7 

26.1 

27 

26.9 

2.6 

87 

86.6 

8.5 

47 

146.3 

14.4 

07 

206.  0 

20.3 

67 

265.  7 

26.2 

28 

27.9 

2.7 

88 

87.6 

8.6 

48 

147.3 

14.5 

08 

207.0 

20.4 

68 

266.  7 

26.3 

29 

28.9 

2.8 

89 

88.6 

8.7 

49 

148.3 

14.6 

09 

208.  0 

20.5 

69 

267.7 

26.4 

30 

29.9 

2.9 

90 

89.6 

8.8 

50 

149.3 

14.7 

10 

209.0 

20.6 

70 

268.7 

26.5 

31 

.30.9 

3.0 

91 

90.6 

8.9 

151 

150.3 

14.8 

211 

210.0 

20.7 

271 

269.7 

26.6 

32 

31.8 

3.1 

92 

91.6 

9.0 

52 

151.  3 

14.9 

12 

211.0 

20.8 

72 

270.7 

26.7 

33 

,32.8 

3.2 

93 

92.6 

9.1 

53 

152.3 

15.0 

13 

212.0 

20.9 

73 

271.7 

26.8 

34 

33.8 

3.3 

94 

93.5 

9.2 

54 

153.  3 

15.1 

14 

213. 0 

21.0 

74 

272.7 

26.9 

35 

34.8 

3.4 

95 

94.5 

9.3 

55 

154.3 

1.5.2 

15 

214.0 

21.1 

75 

273.  7 

27.0 

36 

35.8 

3.5 

96 

95.5 

9.4 

56 

155.  2 

15.3 

10 

215.0 

21  2 

76 

274.7 

27.1 

37 

36.8 

3.6 

97 

96.5 

9.5 

57 

156.2 

1.5.4 

17 

216. 0 

2K3 

77 

275.  7 

27  2 

38 

37.8 

3.7 

98 

97.5 

9.6 

58 

157.2 

1.5.5 

18 

217.0 

21.4 

78 

276.7 

27!  2 

39 

38.8 

3.8 

99 

98.5 

9.7 

59 

158.  2 

15.6 

19 

217.9 

21.5 

79 

277.7 

27.3 

40 

39.8 

.3.9 

100 

99.5 

9.8 

60 

1.59.  2 

15.7 

20 

218.9 

21.6 

80 

278.  7 

27.4 

41 

40.8 

4.0 

101 

100.5 

9.9 

161 

"160.2" 

15.8 

221 

219.9 

21.7 

281 

279.6 

27.5 

42 

41.8 

4.1 

02 

101.5 

10.0 

62 

161.2 

15.9 

22 

220.  9 

21.8 

82 

280.6 

27.6 

43 

42.8 

4.2 

03 

102.  5 

10.1 

63 

162.  2 

16.0 

23 

221.9 

21.9 

83 

281.6 

27.7 

44 

43.8 

4.3 

04 

103.5 

10.2 

64 

163.2 

16.1 

24 

222.  9 

22.0 

84 

282.6 

27.8 

45 

44.8 

4.4 

05 

104.5 

10.3 

65 

164.  2 

16.2 

25 

223^9 

22. 1 

85 

28.3. 6 

27.9 

46 

45.8 

4.5 

06 

105.5 

10.4 

66 

165.  2 

16.  3 

26 

224.9 

22.  2 

86 

284. 6 

28.0 

47 

46.8 

4.6 

07 

106.5 

10.5 

67 

166.  2 

16.4 

27 

225. 9 

22.  2 

87 

285.6 

28.1 

48 

47.8 

4.7 

08 

107.5 

10.6 

68 

167.  2 

16.5 

28 

226. 9 

22^3 

88 

286.6 

28.2 

49 

48.8 

4.8 

09 

108.5 

10.7 

69 

168.  2 

16.6 

29 

227. 9 

22.4 

89 

287.  6 

28.3 

60 

49.8 

4.9 

10 

109. 5 

10.8 

70 

169.  2 

16.7 

30 

228.9 

22.5 

90 

288.  6 

28.4 

51 

50.8 

5.0 

111 

110.5 

10.9 

171 

170.2 

16.8 

231 

229.  9 

22.  6 

291 

289.  6 

28. 5 

52 

51.7 

5.1 

12 

111.5 

11.0 

72 

171.2 

16.9 

32 

230.9 

22.7 

92 

290.  6 

28.6 

53 

52.7 

5.2 

13 

112.5 

11.1 

7.3 

172.2 

17.0 

33 

231.9 

22.8 

93 

291.6 

28.7 

54 

53.7 

5.3 

14 

113.5 

11.2 

74 

173.2 

17.1 

34 

232.9 

22.9 

94 

292.  6 

28.8 

55 

54.7 

5.4 

15 

114.4 

11.3 

75 

174.2 

17.2 

35 

233.  9 

23.  0 

95 

293. 6 

28. 9 

56 

55.7 

5.5 

16 

115.4 

11.4 

76 

175.  2 

17.3 

36 

234.9 

23. 1 

96 

294.  6 

29.0 

57 

56.7 

5.6 

17 

116.4 

11.5 

77 

176.1 

17.3 

37 

235.  9 

23.  2 

97 

295.  6 

2i».  1 

58 

57.7 

5.7 

18 

117.4 

11.6 

78 

177.1 

17.4 

38 

236. 9 

23.  3 

98 

296.  6 

29.  2 

59 

58.7 

5.8 

19 

118.4 

11.7 

79 

178.1 

17.5 

39 

237.  8 

23.  4 

99 

297.  6 

29. 3 

60 

.59.7 

5.9 

20 

119.4 

11.8 

80 

179.1 

17.6 

40 

238. 8 

23.  5 

300 

298.6 

29. 4 

DIst. 

Dep. 

Lilt. 

Dlst. 

Dep. 

Lat. 

Dist. 

Dop. 

Lat 

Dist. 

Dop. 

Lnt. 

Dlst. 

Dep. 
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Differentv  n[  Latitude  and 

Departure  for  J  Point. 

N.  3  K 

N.  i  w. 

S.  3  K. 

S.  |W 

Dist. 

Let. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat 

Dep. 

Dist. 

Lat. 

Dep. 

1 

1.0 

0.1 

61 

60.3 

9.0 

121 

119.7 

17.8 

181 

179.0 

26.6 

241 

238.4 

36.4 

2 

2.0 

0.3 

62 

61.3 

9.1 

22 

120.7 

17.9 

82 

180.0 

26.7 

42 

239.  4 

35.5 

3 

3.0 

0.4 

63 

62.3 

9.2 

23 

121.7 

18.0 

83 

181.0 

26.9 

43 

240.  4 

.35.7 

4 

4.0 

0.6 

64 

63.3 

9.4 

24 

122.7 

18.2 

84 

182.0 

27.0 

44 

241.4 

35.8 

5 

4.9 

0.7 

65 

64.3 

9.5 

25 

123. 6 

18.3 

85 

183.0 

27.1 

45 

242.  3 

35.9 

6 

6.9 

0.9 

66 

66.3 

9.7 

26 

124.6 

18.6 

86 

184.0 

27.3 

46 

243.  3 

36.1 

7 

6.9 

1.0 

67 

66.3 

9.8 

27 

125.  6 

18.6 

87 

185.0 

27.4 

47 

244.3 

36.2 

8 

7.9 

1.2 

68 

67.3 

10.0 

28 

126. 6 

18.8 

88 

186.0 

27.6 

48 

245.3 

36.4 

9 

8.9 

1.3 

69 

68.3 

10.1 

29 

127.6 

18.9 

89 

187.0 

27.7 

49 

246.3 

36.5 

10 

9.9 

1.6 

70 

69.2 

10.3 

30 

128.  6 
129. 6 

19.1 
19.2 

90 

187.9 
188.  9' 

27.9 

50 

247.3 

36.7 

11 

10.9 

1.6 

71 

70.2 

10.4 

131 

191 

28.0 

251 

248.3 

36.8 

12 

11.9 

1.8 

72 

71.2 

10.6 

32 

130.6 

19.4 

92 

189.9 

28.2 

52 

249.3 

37.0 

13 

12.9 

1.9 

73 

72.2 

10.7 

33 

131.6 

19.5 

93 

190.9 

28.3 

53 

250. 3 

37.1 

14 

13.8 

2.1 

74 

73.2 

10.9 

34 

132. 5 

19.7 

94 

191.9 

28.5 

.54 

251.3 

37.3 

15 

14.8 

2.  2 

75 

74.2 

11.0 

35 

133.5 

19.8 

95 

192.9 

28.6 

55 

252.  2 

37.4 

16 

15.8 

2.3 

76 

75.2 

11.2 

36 

134.5 

20.0 

96 

193.9 

28.8 

36 

253. 2 

37.6 

17 

16.8 

2.6 

77 

76.2 

11.3 

37 

135.6 

20.1 

97 

194.9 

28.9 

57 

254.2 

37.7 

18 

17.8 

2.6 

78 

77.2 

11.4 

38 

136.5 

20.2 

98 

196.9 

29.1 

58 

255. 2 

37.9 

19 

18.8 

2.8 

79 

78.1 

11.6 

39 

137. 5 

20.4 

99 

196.8 

29.2 

69 

256.2 

38.0 

20 

19.8 

20.8 

2.9 

80 

79.1 

11.7 

40 

138.5 

20.6 
20.7 

20O 
201 

197.8 

29.3 

60 

257. 2 

38.1 

21 

3.1 

81 

80.1 

11.9 

'141 

139.5 

198.8 

29.5 

261 

258.2 

38.3 

22 

21.8 

3.2 

82 

81.1 

12.0 

42 

140.5 

20.8 

02 

199.8 

29.6 

62 

259.2 

38.4 

23 

22.8 

3.4 

83 

82.1 

12.2 

43 

141.5 

21.0 

03 

200.8 

29.8 

63 

260.2 

38.6 

24 

23.7 

3.5 

84 

83.1 

12.3 

44 

142.4 

21.1 

04 

201.8 

29.9 

64 

261.1 

38.7 

25 

24.7 

3.7 

85 

84.1 

12.6 

45 

143.4 

21.3 

05 

202.8 

30.1 

65 

262.1 

38.9 

26 

25.  7 

3.8 

86 

85.1 

12.6 

46 

144.4 

21.4 

06 

203.8 

30.2 

66 

263. 1 

39.0 

27 

26.7 

4.0 

87 

86.1 

12.8 

47 

145.  4 

21.6 

07 

204.8 

30.4 

67 

264.1 

39.2 

28 

27.7 

4.1 

88 

87.0 

12.9 

48 

146.4 

21.7 

08 

205.7 

.30.5 

68 

265.1 

39.3 

29 

28.7 

4.3 

89 

88.0 

13.1 

49 

147.4 

21.9 

09 

206.7 

30.7 

69 

266.1 

39.5 

30 

29.7 

4.4 

90 

89.0 

13.2 

50 

148.4 

22.0 

10 

207.7 

30.8 

70 

267.1 

39.6 

31 

30.7 

4.6 

91 

90.0 

13.4 

151 

149.4 

22.2 

211 

208.7 

31.0 

271 

268. 1 

39.8 

32 

31.7 

4.7 

92 

91.0 

13.5 

52 

150.4 

22.3 

12 

209.7 

31.1 

72 

269.1 

39.9 

33 

32.6 

4.8 

93 

92.0 

13.6 

53 

151.3 

22.4 

13 

210.7 

31.3 

73 

270.0 

40.1 

34 

33.6 

5.0 

94 

93.0 

13.8 

64 

152.3 

22.6 

14 

211.7 

31.4 

74 

271.0 

40.2 

35 

34.6 

5.1 

95 

94.0 

13.9 

55 

153.3 

22.7 

16 

212.7 

31.6 

75 

272.0 

40.4 

36 

35.6 

5.3 

96 

95.0 

14.1 

56 

154.3 

22.9 

16 

213.7 

31.7 

76 

273.0 

40.5 

37 

36.6 

6.4 

97 

96.0 

14.2 

57 

155.3 

23.0 

17 

214.7 

31.8 

77 

274.0 

40.6 

38 

37.6 

6.6 

98 

96.9 

14.4 

58 

156.3 

23.2 

18 

215.6 

32.0 

78 

275.0 

40.8 

39 

38.6 

6.7 

99 

97.9 

14.6 

59 

157.3 

23.3 

19 

216.6 

32.1 

79 

276.0 

40.9 

40 

39.6 

5.9 

100 

98.9 

14.7 

60 

158.3 

23.6 
23.6 

20 

217.6 

218.6 

32.3 

80 

281 

277.0 
278. 0 

41.1 
41.2 

41 

40.6 

6.0 

101 

99.9 

14.8 

161 

159.3 

221 

32.4 

42 

41.5 

6.2 

02 

100.9 

15.0 

62 

160.2 

23.8 

22 

219.6 

32.6 

82 

278.9 

41.4 

43 

42.5 

6.3 

03 

101.9 

15.1 

63 

161.2 

23.9 

23 

220.6 

32.7 

83 

279.9 

41.5 

44 

43.5 

6.6 

04 

102.9 

15.3 

64 

162.2 

24.1 

24 

221.6 

32.9 

84 

280.9 

41.7 

46 

44.5 

6.6 

05 

10.3.9 

15.4 

65 

163.2 

24.2 

26 

222.6 

33.0 

86 

281.9 

41.8 

46 

45.5 

6.7 

06 

104.9 

15.6 

66 

164.2 

24.4 

26 

223.6 

33.2 

86 

282.9 

42.0 

47 

46.5 

6.9 

07 

105.8 

15.7 

67 

165.2 

24.5 

27 

224.5 

33.3 

87 

283. 9 

42.1 

48 

47.5 

7.0 

08 

106.8 

15.8 

68 

166.2 

24.7 

28 

225.6 

33.6 

88 

284.9 

42.3 

49 

48.6 

7.2 

09 

107.8 

16.0 

69 

167.2 

24.8 

29 

226.6 

3.3.6 

89 

285. 9 

42.4 

50 

49.5 

7.3 

10 

108.8 

16.1 

70 

168.2 

24.9 

30 

227. 5 

33.7 

90 

286.9 

42.6 

61 

50.4 

7.5 

111 

109.8 

16.3 

171 

169.1 

25.1 

231 

228. 5 

33.9 

291 

287.  9 

42.7 

52 

61.4 

7.6 

12 

110.8 

16.4 

72 

170.1 

25.2 

32 

229.6 

34.0 

92 

288.  8 

42.8 

53 

52.4 

7.8 

13 

111.8 

16.6 

73 

171.1 

25.4 

33 

230.6 

34.2 

93 

289.8 

43.0 

54 

53.4 

7.9 

14 

112.8 

16.7 

74 

172.1 

25.5 

34 

231.5 

34.3 

94 

290.8 

4.3.1 

66 

54.4 

8.1 

15 

113.8 

16.9 

75 

173.1 

25.7 

35 

232.5 

34.5 

95 

291.8 

43.3 

66 

55.4 

8.2 

16 

114.7 

17.0 

76 

174.1 

25.8 

36 

233.4 

34.6 

96 

292.8 

43.4 

57 

56.4 

8.4 

17 

11.5.  7 

17.2 

77 

175.1 

26.0 

37 

234.4 

34.8 

97 

293.8 

4.3.6 

58 

57.4 

8.5 

18 

116.7 

17.3 

78 

176.1 

26.1 

38 

235.4 

34.9 

98 

294.8 

43.7 

59 

58.4 

8.7 

19 

117.7 

17.6 

79 

177.1 

26.3 

.39 

236.4 

.35.1 

99 

295.8 

43.9 

60 

59.4 

8.8 

20 

118.7 

17.6 

80 

178.1 

26.4 

40 

237.4 

35.2 

300 

296.8 

44.0 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Di.st. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

E.  JN. 

E.  }  P. 

W.  ?  N 

■\v.  i  s 

[1 
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TABLE  1. 

Difference  of  Latitude  and  Departure  for  1  Poin 

N.  by  E 

N.  by 

W.                     S.  by 

E. 

S.  by  W. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

1.0 

0.2 

61 

59.8 

11.9 

121 

118.7 

2.3.6 

181 

177.5 

35.3 

241 

236.4 

47.0 

2 

2.0 

0.4 

62 

60.8 

12.1 

22 

119.7 

23.8 

82 

178.5 

35.5 

42 

237.4 

47.2 

3 

2.9 

0.6 

63 

61.8 

12.3 

23 

120.6 

24.0 

83 

179.5 

35.7 

43 

238.3 

47.4 

4 

3.9 

0.8 

64 

62.8 

12.5 

24 

121.6 

24.  2 

84 

180.5 

35.9 

44 

239.3 

47.6 

5 

4.9 

1.0 

65 

63.8 

12.7 

25 

122.6 

24^4 

85 

181.4 

36.1 

45 

240.3 

47.8 

6 

5.9 

1.2 

66 

64.7 

12.9 

26 

123.6 

24.6 

86 

182.4 

36.3 

46 

241.3 

48.0 

7 

6.9 

1.4 

67 

65.7 

13.1 

27 

124.6 

24.8 

87 

183.4 

36.5 

47 

242.3 

48.2 

8 

7.8 

1.6 

68 

66.7 

13.3 

28 

125.5 

25.0 

88 

184.4 

36.7 

48 

243.2 

48.4 

9 

8.8 

1.8 

69 

67.7 

13.5 

29 

126.5 

25.2 

89 

185.4 

36.9 

49 

244.2 

48.6 

10 

9.8 

2.0 

70 

68.7 

13.7 

30 

127.5 
128. 5" 

25.4 

90 
191 

186.3 

37.1 

50 

245.2 

48.8 

11 

10.8 

2.1 

71 

69.6 

13.9 

131 

25.6 

187.3 

37.3 

251 

246.2 

49.0 

12 

11.8 

2.3 

72 

70.6 

14.0 

32 

129.5 

25.8 

92 

188.3 

37.5 

52 

247.2 

49.2 

13 

12.8 

2.5 

73 

71.6 

14.2 

33 

130.4 

25.9 

93     189.3 

37.7 

53 

248.1 

49.4 

14 

13.7 

2.7 

74 

72.6 

14.4 

34 

131.4 

26.1 

94  ;  190.3 

37.8 

54 

249.1 

49.6 

15 

14.7 

2.9 

75 

73.6 

14.6 

35 

1.32.4 

26.3 

95  1  191.3 

38.0 

55 

250.1 

49.7 

16 

15.7 

3.1 

76 

74.5 

14.8 

36 

133.4 

26.5 

96 

192.2 

38.2 

56 

251. 1 

49.9 

17 

16.7 

3.3 

77 

75.5 

15.0 

37 

134.4 

26.7 

97 

193.2 

38.4 

57 

252.1 

50.1 

18 

17.7 

3.5 

78 

76.5 

15.2 

38 

135.3 

26.9 

98 

194.2 

38.6 

58 

263.0 

50.3 

19 

18.6 

3.7 

79 

77.5 

15.4 

39 

136.3 

27.1 

99 

195.  2 

38.8 

59 

254.0 

50.5 

20 

19.6 

3.9 

80 

78.5 

15.6 

40 

137.3 

27.3 

200 

196.2 

.39.0 

60 
261 

255.0 

50.7 
50.9 

21 

20.6 

4.1 

81 

79.4 

15.8 

141 

138.3 

27.5 

201 

197.1 

.39.2 

256.0 

22 

21.6 

4.3 

82 

80.4 

16.0 

42 

139.3 

27.7 

02 

198.1 

,39.  4 

62 

257.0 

51.1 

23 

22.6 

4.5 

83 

81.4 

16.2 

43 

140.3 

27.9 

03 

199.1 

,39.6 

63 

257.9 

51.3 

24 

23.5 

4.7 

84 

82.4 

16.4 

44 

141.2 

28.1 

04 

200.1 

39.8 

64 

258.9 

51.6 

25 

24.5 

4.9 

85 

83.4 

16.6 

45 

142.2 

28.3 

m 

201.1 

40.0 

65 

259.9 

61.7 

26 

25.5 

5.1 

86 

84.3 

16.8 

46 

143.  2 

28.5 

06 

202.0 

40.2 

66 

260.9 

61.9 

27 

26.5 

5.3 

87 

85.3 

17.0 

47 

144.2 

28.7 

07 

203.  0 

40.4 

67 

261.9 

62.1 

28 

27.5 

5.5 

88 

86.3 

17.2 

48 

145.2 

28.9 

08 

204.0 

40.6 

68 

262.9 

,52.3 

29 

28.4 

5.7 

89 

87.3 

17.4 

49 

146.1 

29.1 

09  1  20.5.0 

40.8 

69 

263.8 

52.5 

30 

29.4 

5.9 

90 

88.3 

17.6 

50 

147.1 

29.3 

10 

206.0 

41.0 
41.2 

70 

264.8 

52.7 

31 

30.4 

6.0 

91 

89.3 

17.8 

151 

148.  1 

29.5 

211 

"206.  9 

271 

265.8 

52.9 

32 

31.4 

6.2 

92 

90.2 

17.9 

52 

149.1 

29.7 

12 

207.9 

41.4 

72  1  266. 8 

53.1 

33 

32.4 

6.4 

93 

91.2 

18.1 

53 

150.  1 

29.8 

13 

208.  9 

41.6 

73  !  267.8 

.53.3 

34 

33.3 

6.6 

94 

92.2 

18.3 

54 

151.0 

30.0 

14 

209.9 

41.7 

74 

268.  7 

53.6 

35 

34.3 

6.8 

95 

93.  2 

18.5 

55 

1.^2.  0 

30.2 

15 

210.9 

41.9 

75 

209.7 

.53.6 

36 

35.3 

7.0 

96 

94.2 

18.7 

50 

153.0 

30.4 

16 

211.8 

42.1 

76 

270.7 

53.8 

37 

36.3 

7.2 

97 

95.1 

18.9 

57 

154.0 

30.  6 

17 

212.8 

42.3 

77 

271.7 

.54.0 

38 

37.3 

7.4 

98 

96.1 

19.1 

58 

155.0 

30.8 

18 

213.8 

42.5 

78 

272.7 

54.2 

39 

38.3 

7.6 

99 

97.1 

19.3 

59 

155.  9 

31.0 

19 

214.8 

42.7 

79 

273.  6 

■54.4 

40 
41 

39.2 

7.8 
8.0 

100 

98.1 

19.5 

60 
161 

156.9 
157.9 

31.2 

20 

21.5.  8 
216.8 

42.9 

80 
281 

274.6 

54.6 

40.2 

101 

99.1 

19.7 

31.4 

221 

43.1 

275.6 

54.8 

42 

41.2 

8.2 

-  02 

100.0 

19.9 

62 

158.  9 

31.6 

22 

217.7 

43.3 

82 

276.6 

5.5.0 

43 

42.2 

8.4 

03 

101.0 

20.1 

63 

1.59.9 

31.8 

23 

218.7 

4,3.5 

83 

277.6 

.55.2 

44 

43.2 

8.6 

04 

102.0 

20.  3 

64 

160.8 

32.  0 

24 

219.7 

43.7 

84 

278. 5 

,55.  4 

45 

44.1 

8.8 

05 

103.0 

20.5 

65 

161.8 

32.  2 

25 

220.7 

43.9 

85 

279.5 

55.6 

46 

45.1 

9.0 

06 

104.0 

20.7 

6(1 

162.8 

32.  4 

26 

221.7 

44.1 

86 

280.5 

,55.  8 

47 

46.1 

9.2 

07 

104.9 

20.9 

67 

163.  8 

32.  6 

27 

222.6 

44.3 

87 

281.5 

.56.0 

48 

47.1 

9.4 

08 

105.9 

21.1 

6S 

164.8 

32.8 

28 

223.6 

44.5 

88 

282. 5 

,56.2 

49 

48.1 

9.6 

09 

106.9 

21.3 

69 

165.8 

.33.0 

29 

224. 6 

44.7 

89 

283.4 

,56.4 

50 

49.0 

9.8 

10 

107.9 

21.5 

70 

166.7 

33.2 

30 

225.  6 

44.9 

90 

284.  4 

,56.  6 

51 

50.0 

9.9 

111 

108.9 

21.7 

171 

167.7 

33. 4 

231  1  226.6 

45.1 

291 

285.4 

56.  8 

52 

51.0 

10.1 

12 

109.8 

21.9 

72 

168.7 

33.6 

32 

227.  5 

45.3 

92 

286.  4 

57.0 

53 

52.0 

10.3 

13 

110.8 

22.0 

73 

169.7 

33.8 

33 

228. 6 

45.5 

93 

287.4 

.57.  2 

54 

53.0 

10.5 

14 

111.8 

22.2 

74 

170.7 

33.  9 

34 

229.5 

45.7 

94 

288.  4 

,57.4 

55 

53.9 

10.7 

15 

112.8 

22.4 

75 

171.6 

34.1 

35 

230.5 

45.8 

95 

289.3 

57.6 

56 

54.9 

10.9 

16 

113.H 

22.6 

76 

172.6 

34.  3 

36 

231.5 

46.0 

96 

29«.3 

57.  7 

57 

56.9 

11.1 

17 

114.8 

22.8 

77 

173.6 

34.5 

37     232. 4 

46.2 

97 

291.3 

57.9 

58 

56.9 

11.3 

18 

U.'i.  7 

23. 0 

78 

174.6 

34.7 

,38  !  233.4 

46.4 

98 

292.3 

.58.1 

59 

57.9 

11.5 

19 

116.7 

23.2 

79 

175.  6 

34.9 

.39  i  234.4 

46.6 

99 

293.  3 

58.3 

60 

58.8 

11.7 

20 

117.7 

23.4 

80 

176.5 

35.1 

40     235. 4 

46.8 

300 

294.2 

58.5 

Dist. 

|Dep. 

Lttt. 

Dist. 

Dep. 

Lat. 

Dist.       Dep. 

Lat. 

Dist.       Dep. 

Lat 

Dist. 

Dep. 

Lat. 

V,. 

by  N. 

K.  l>y  S. 

W.  by  N. 

W.  by  != 
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, 
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Difference  of  Latitude  and  Departure  for  IJ  Points. 

N. 

by  E.  i  E. 

N.  l>y  A\ 

.nv 

S.  by 

E.  i  E.                S.  by  W.  i  W.                1 

Dlst. 

Lat. 

Dep. 

Dial. 

Lat. 

Pep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

1.0 

0.2 

61 

59.2 

14.8 

121 

117.4 

29.4 

181 

175.6 

44.0 

241 

233.8 

58.6 

2 

1.9 

0.5 

62 

60.1 

15.1 

22 

118.3 

29.6 

82 

176.5 

44.2 

42 

234.7 

58.8 

3 

2.9 

0.7 

63 

61.1 

15.3 

23 

119.3 

29.9 

83 

177.5 

44.0 

43 

235.  7 

59.0 

4 

3.9 

1.0 

64 

62.1 

15.6 

24 

120.3 

30.1 

84 

178.5 

44.7 

44 

236.7 

.59.  3 

5 

4.9 

1.2 

65 

63.1 

15.8 

25 

121.3 

30.4 

85 

179.5 

45.0 

45 

237.  7 

59. 5 

6 

5.8 

1.5 

66 

64.0 

16.0 

26 

122.2 

30.6 

86 

180.4 

45.2 

46 

238.  6 

59.  8 

7 

6.8 

1.7 

67 

65.0 

16.3 

27 

123.2 

30.9 

87 

181.4 

45.4 

47 

239.6 

60.0 

8 

7.8 

1.9 

68 

66.0 

16.5 

28 

124.2 

31.1 

88 

182.4 

45.7 

48 

240.6 

60. 3 

9 

8.7 

2.2 

69 

66.9 

16.8 

29 

125.1 

31.3 

89 

183.3 

45.9 
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86.4 

62 

236. 8 

112.0 

23 

20.8 

9.8 

83 

75.0 

35.5 

43 

129.3 

61.1 

03 

183.5 

86.8 

63 

237.  7 

112.4 

24 

21.7 

10.3 

84 

75.9 

3.5.9 

44 

130.2 

61.6 

04 

184.4 

87.2 

64 

238.7 

112.9 

25 

22.6 

10.7 

85 

76.8 

36.3 

45 

131.1 

62.0 

05 

185.3 

87.6 

65 

2.S9.  6 

113.  3 

26 

23.5 

11.1 

86 

77.7 

36.8 

46 

132.0 

62.4 

06 

186.2 

88.1 

66 

240. 6 

113.  7 

27 

24.4 

11.5 

87 

78.6 

37.2 

47 

132.9 

62.9 

07 

187.1 

88.5 

67 

241.4 

114.2 

28 

25.3 

12.0 

88 

79.6 

37.6 

48 

133.8 

63.3 

08 

188.0 

88.9 

68 

242.3 

114.6 

29 

26.2 

12.4 

89 

80.5 

38.1 

49 

134.  7 

63.7 

09 

188.9 

89.4 

69 

243.2 

115.0 

30 

27.1 

12.8 

90 

81.4 

38.5 

50 

135. 6 

64.1 

10 

189.8 

89.8 

70 

244.1 

115.  4 

31 

28.0 

13.3 

91 

82.3 

38.9 

151 

136.  5 

64.6 

211 

190.7 

90.2 

271 

246.0 

115.9 

32 

28.9 

13.7 

92 

83.2 

39.3 

52 

137.4 

65.0 

12 

191.6 

90.6 

72 

246.9 

116.3 

33 

29.8 

14.1 

93 

84.1 

39.8 

53 

138.  3 

65.4 

13 

192.5 

91.1 

73 

246.8 

116.7 

34 

30.7 

14.5 

94 

85.0 

40.2 

54 

139.2 

65.8 

14 

193. 5 

91.5 

74 

247.7 

117.2 

35 

31.6 

15.0 

95 

85.9 

40.6 

55 

140.1 

66.3 

15 

194.4 

91.9 

75 

248.6 

117.6 

36 

32.5 

15.4 

96 

86.8 

41.0 

56 

141.0 

66.7 

16 

195.  3 

92.4 

76 

249.  6 

118.0 

37 

33.4 

15.8 

97 

87.7 

41.5 

67 

141.9 

67.1 

17 

196.2 

92.8 

77 

250.4 

118.4 

38 

34.4 

16.2 

98 

88.6 

41.9 

58 

142.8 

67.6 

18 

197.1 

93.2 

78 

251.3 

118.9 

39 

a5.3 

16.7 

99 

89.5 

42.3 

59 

143.7 

68.0 

19 

198.0 

93.6 

79 

252.2 

119.3 

40 

36.2 

17.1 

100 

90.4 

42.8 

60 

144.6 

68.4 

20 

198.9 

94.1 

80 

253. 1 

119.7 

41 

37.1 

17.5 

101 

91.3 

43.2 

161 

145.5 

68.8 

221 

199.8 

94.5 

281 

2.54.  0 

120.1 

42 

38.0 

18.0 

02 

92.2 

43.6 

62 

146.4 

69.3 

22 

200.7 

94.9 

82 

254.  9 

120.6 

43 

38.9 

18.4 

03 

93.1 

44.0 

63 

147.4 

69.7 

23 

201.6 

95.3 

83 

255.  8 

121.0 

44 

39.8 

18.8 

04 

94.0 

44.5 

64 

148.  3 

70.1 

24 

202.5 

9.5.8 

84 

256.7 

121.4 

45 

40.7 

19.2 

05 

94.9 

44.9 

65 

149.2 

70.5 

25 

203.4 

96.2 

85 

257. 6 

121.9 

46 

41.6 

19.7 

06 

95.8 

45.3 

66 

150.1 

71.0 

26 

204.3 

96.6 

86 

258.  5 

122.3 

47 

42.5 

20.1 

07 

96.7 

45.7 

67 

151. 0 

71.4 

27 

205.2 

97.1 

87 

259.  4 

122.  7 

48 

43.4 

20.5 

08 

97.6 

46.2 

68 

151.9 

71.8 

28 

206.1 

97.5 

88 

260.  3 

123.1 

49 

44.3 

21.0 

09 

98.5 

46.6 

69 

152.  8 

72.3 

29 

207.0 

97.9 

89 

261.3 

123. 6 

50 

45.2 

21.4 

10 

99.4 

47.0 

70 

153.7 

72.7 

30 

207.9 

98.3 

90 

262.2 

124.0 

51 

46.1 

21.8 

111 

100.3 

47.5 

171 

154.6 

73.1 

231 

208.8 

98.8 

291 

263.1 

124.4 

52 

47.0 

22.2 

12 

101.2 

47.9 

72 

155.5 

73.5 

32 

209.7 

99.2 

92 

264.0 

124.8 

53 

47.9 

22.7 

13 

102.2 

48.3 

73 

156.4 

74.0 

33 

210.6 

99.6 

93 

264.9 

126.3 

54 

48.8 

23.1 

14 

103.1 

48.7 

74 

157. 3 

74.4 

34 

211.6 

100.0 

94 

265.8 

125.7 

55 

49.7 

23.5 

15 

104.0 

49.2 

75 

158. 2 

74.8 

35 

212.4 

100.  5 

95 

266.  7 

126.1 

56 

50.6 

23.9 

16 

104.9 

49.6 

76 

159.1 

75.2 

36 

213.3 

100.9 

96 

267.  6 

126. 6 

57 

51.5 

24.4 

17 

105.8 

50.0 

77 

160.0 

75.7 

37 

214.2 

101.3 

97 

268.5 

127.0 

58 

52.4 

24.8 

18 

106.7 

50.5 

78 

160.9 

76.1 

3S 

215.1 

101.8 

98 

269.4 

127.4 

59 

53.3 

2.5.2 

19 

107.6 

50.9 

79 

161.8 

76.5 

39 

216.1 

102.  2 

99 

270.  3 

127.8 

60 

54.2 

25.7 

20 

108.5 

51.3 

80 

162.7 

77.0 

40 

217.0 

102.6 

300 

271. 2 

128.3 

Dist. 

Dep. 

Lat 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

N 

E.  by  E 
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TABLE   1. 

Difference  of  Latitude  and  Departure  for  2J  Points. 

NNE 

JE. 

NNW 

.  J  W.                 SSE 

JE. 

ssw. 

nv. 

Dlst. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

0.9 

0.5 

61 

53.8 

28.8 

121 

106.7 

57.0 

181 

159.6 

8.5.3 

241 

212.5 

113.6 

2 

1.8 

0.9 

62 

54.7 

29.2 

22 

107.6 

57.5 

82 

160. 5 

85.8 

42 

213.4 

114.1 

3 

2.6 

1.4 

63 

55.6 

29.7 

23 

108.5 

58.0 

83 

161.4 

86.3 

43 

214.  3 

114.5 

4 

3.5 

1.9 

64 

56.4 

30.2 

24 

109.4 

58.5 

84 

162.3 

86.7 

44 

215.  2 

11.5.  0 

5 

4.4 

2.4 

65 

57.3 

30.6 

25 

110.2 

58.9 

85 

163.  2 

87.2 

45 

216.  1 

115.5 

6 

5.3 

2.8 

66 

58.2 

31.1 

26 

111.1 

59.4 

86 

164.0 

87.7 

46 

217.0 

116.0 

7 

6.2 

3.3 

67 

59.1 

31.6 

27 

112.0 

59.9 

87 

164.9 

88.2 

47 

217.8 

116.4 

8 

7.1 

3.8 

68 

60.0 

32.1 

28 

112.9 

60.3 

88 

165.8 

88.6 

48 

218.7 

116.9 

9 

7.9 

4.2 

69 

60.9 

32.5 

29  1  113.8 

60.8 

89 

166.7 

89.1 

49 

219.6 

117.4 

10 

8.8 

4.7 

70 

61.7 
62.6 

33.0 
33.5 

30  ,  114.6 
131  1  115.5 

61.3 

90 

167.6 

89.6 

50 

220.5 

117.8 

11 

9.7 

5.2 

71 

61.8 

191 

168.4 

90.0 

251 

221.4 

118.3 

12 

10.6 

5.7 

72 

63.5 

33.9 

32  1  116.4 

62.2 

92 

169.3 

90.5 

52 

222.  2 

118.8 

13 

11.5 

6.1 

73 

64.4 

34.4 

33  1  117.3 

62.7 

93 

170.2 

91.0 

53 

223!  1 

119.3 

14 

12.3 

6.6 

74 

65.3 

34.9 

34 

118.2 

63.2 

94 

171.1 

91.5 

54 

224.0 

119.7 

15 

13.2 

7.1 

75 

66.1 

35.4 

35 

119.1 

63.6 

95 

172.  0 

91.9 

55 

224.9 

120.2 

16 

14.1 

7.5 

76 

67.0 

35.8 

36 

119.9 

64.1 

96 

172.9 

92.4 

56 

225.  8 

120.7 

17 

15.0 

8.0 

77 

67.9 

36.3 

37 

120.8 

64.6 

97 

173.  7 

92.9 

57 

226.7 

121.1 

18 

15.9 

8.5 

78 

68.8 

36.8 

38 

121.7 

65.1 

98 

174.6 

93.3 

58 

227.  5 

121.6 

19 

16.8 

9.0 

79 

69.7 

37.2 

39 

122.6 

6.5.5 

99 

175.5 

93.8 

.59 

228.  4 

122.1 

20 

17.6 

9.4 

80 

70.6 

37.7 

40 

123.5 

66.0 

200 
201 

176.4 
177.3 

94.3 

60 

229.3 

122. 6 

21 

18.5 

9.9 

81 

71.4 

38:2 

141 

124.4 

66.5 

94.8 

261 

330.  2 

123.0 

22 

19.4 

10.4 

82 

72.3 

38.7 

42 

125.2 

66.9 

02 

178.1 

9.5.2 

62 

231. 1 

123.5 

23 

20.3 

10.8 

83 

73.2 

39.1 

43 

126.1 

67.4 

03 

179.0 

95.7 

63 

231.9 

124.0 

24 

21.2 

11.3 

84 

74.1 

39.6 

44 

127.0 

67.9 

04 

179.9 

96.2 

64 

232.  8 

124.4 

25 

22.0 

11.8 

85 

75.0 

40.1 

45 

127. 9     68. 4 

05 

180.8 

96.6 

65 

233.  7 

124.9 

26 

22.9 

12.3 

86 

75.8 

40.5 

46 

128.  8     68.  8 

06 

181.7 

97. 1 

66 

234.6 

125.4 

27 

23.8 

12.7 

87 

76.7 

41.0 

47 

129.6     69.3 

07 

182.6 

97.6 

67 

235.  5 

125.9 

28 

24.7 

13.2 

88 

77.6 

41.5 

48 

130.  5     69.  8 

08 

183.4 

98.1 

68 

236.4 

126.3 

29 

25.6 

13.7 

89 

78.0 

42.0 

49 

131.4  1  70.2 

09 

184.3 

98.5 

69 

237.  2 

126.8 

30 
31 

26.5 

14.1 

90 

79.4 
80.3 

42.4 
42.9 

50 
151 

132.  3 

70.7 
71.2 

10 
211 

185.  2 

99.0 

70 

238. 1 
239.  0 

127.3 

27.3 

14.6 

91 

133.  2 

186.1 

99.5 

271 

127.7 

32 

28.2 

15.1 

92 

81.1 

4.3.4 

52 

1.34. 1 

71.7 

12 

187.0 

99.9 

72 

239.9 

128.2 

33 

29.1 

15.6 

93 

82.0 

43.8 

53 

134.9 

72.1 

13 

187.8 

100.4 

73 

240.8 

128.7 

34 

30.0 

16.0 

94 

82.9 

44.3 

54 

135.  8 

72.6 

14 

188.  7 

100.  9 

74 

241.6 

129.2 

35 

30.9 

16.5 

95 

83.8 

44.8 

55 

136.7 

73.1 

15 

189.  6 

101.4 

75 

242.  5 

129.6 

36 

31.7 

17.0 

96 

84.7 

45.3 

.56 

137.  6 

7.3.5 

16 

190.5 

101.8 

76 

243.  4 

130.1 

37 

32.6 

17.4 

97 

85.5 

45.7 

57 

138.  5 

74.0 

17 

191.4 

102.3 

77 

244.3 

130.6 

38 

33.5 

17.9 

98 

86.4 

46.2 

58 

139.3 

74.5 

18 

192.  3 

102.  8 

78 

245.2 

131.0 

39 

34.4 

18.4 

99 

87.3 

46.7 

59 

140.2 

75.0 

19 

193.1 

103.2 

79 

246.1 

131.5 

40 

35.3 
36.2 

18.9 
19.3 

100 

88.2 

47.1 

60 
161 

141.1 

75.4 

20 

194.  0 
194.  9 

103.  7 

80 

246.9 

132. 0 

41 

101 

89.1 

47.6 

142.0 

75.9 

221 

104.  2 

281 

247.  8 

132.5 

42 

37.0 

19.8 

02 

90.0 

48.1 

62 

142.9 

76.4 

22 

195.8 

104.7 

82 

248.7 

132.9 

43 

37.9 

20.3 

03 

90.8 

48.6 

63 

143.  8 

76.8 

23 

196.7 

105. 1 

83 

249.  6 

133.4 

44 

38.8 

20.7 

04 

91.7 

49.0 

tH 

144.6 

77.3 

24 

197.6 

105.  6 

84 

250.5 

133.9 

45 

39.7 

21.2 

05 

92.6 

49.5 

65 

145.  5 

77.8 

25 

198.4 

106,1 

85 

251.3 

134.3 

46 

40.6 

21.7 

06 

93.5 

50.0 

66 

146.4 

78.3 

26 

199.  3 

106.5 

86 

252.  2 

134.  8 

47 

41.5 

22.2 

07 

94.4 

50.4 

67 

147.3 

78.7 

27 

200.2 

107.0 

87 

253. 1 

135.3 

48 

42.3 

22.6 

08 

95.2 

50.9 

68 

148.2 

79.2 

28 

201.1 

107.5 

88 

254.0 

135.  8 

49 

43.2 

2.3.1 

09 

96.1 

51.4 

69 

149.0 

79.7 

29 

202.  0 

107.9 

89 

254.  9 

136.  2 

60 

44.1 

23.6 

10 

97.0 

51.9 

70 

149.  9 

80.1 

30 

202.8 

108.4 

90 

255. 8 

136.7 

51 

45.0 

24.0 

111 

97.9 

.52.3 

171 

150.8 

80.6 

231 

203.  7 

108.9 

291 

25676" 

137.2 

52 

45.9 

24.5 

12 

98.8 

52.8 

72 

151.7 

81.1 

32 

204.6 

109.4 

92 

257.5 

137.6 

53 

46.7 

25.0 

13 

99.7 

53.3 

73 

152..6 

81.6 

33 

205.  5 

109.8 

93 

258.  4 

138.1 

64 

47.6 

25.5 

14 

100.5 

53.7 

74 

153.6 

82.0 

34 

206.  4 

110.3 

94 

259.  3 

138.6 

55 

48.5 

25.9 

15 

101.4 

54.2 

75 

154.  3 

82.5 

35 

207.  3 

110.8 

95 

260.2 

139.1 

56 

49.4 

26.4 

16 

102.3 

.14.7 

76 

155.  2 

83.  0 

36 

208.1 

111.2 

96 

261.0 

139.  5 

57 

50. 3 

26.9 

17 

103.  2 

55.  2 

77 

156.1 

83.4 

37 

209.  0 

111.7 

97 

261.9 

140.0 

58 

51.2 

27.3 

18 

104.1 

55.6 

78 

157.  0 

83.  9 

38 

209.  9 

112.2 

98 

262.  8 

140.  5 

59 

52.0 

27.8 

19 

104.9 

,56.1 

79 

157.9 

84.  4 

39 

210.  8 

112.7 

99 

26.3.  7 

140.9 

60 

52.9 

28.3 

20 

105.8 

56.6 

80 

158.7 

84.9 

40 

211.7 

113.1 

3(K) 

264.  6 

141.4 

Dtet. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dlst. 

Dep. 

Lttt. 

Dlst. 

Dep. 

Lat. 

Dlst. 

Dep. 

Lat. 

NI 
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SE 
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Difference  of  Latitude  and  Departure  for  2}  Tointa. 

NNE.  }  E. 

NNAV. 

iw. 

SSE.  i  E.                     SSW.  J  w. 

Pist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist.       Lat. 

Dep. 

Dist. 

Lat.        Dep.  1 

Dist.  1     Lat. 

Dep. 

1 

0.9  \ 

0.5 

61 

52.3 

31.4 

121 

103.8 

62.2 

181 

155.2 

93.1 

241      206.7 

123.9 

2 

1.7 

1.0 

62 

53.2 

31.9 

22 

104.6 

62.7 

82 

156.1 

93.6 

42  i  207.6 

124.4 

3 

2.6 

1.5 

63 

54.0 

32.4 

23 

105.5 

63.2 

83 

157.0 

94.1 

43  '  208.4 

124.9 

4 

3.4 

2.1 

64 

54.9 

32.9 

24 

106.4 

63.7 

84 

157.8 

94.6 

44  1  209.3 

125.4 

5 

4.3  1 

2.6 

65 

55.8 

33.4 

25 

107.2 

64.3 

85 

158.  7 

95.1 

45  1  210. 1 

126.0 

6 

5.1 

3.1 

66 

56.6 

33.9 

26 

108.1 

64.8 

86 

159.5 

95.6 

46 

211.0 

126.5 

6.0 

3.6 

67 

57.5 

34.4 

27 

108.9 

65.3 

87 

160.4 

96.1 

47 

211.9 

127.0 

8 

6.9 

4.1 

68 

58.3 

35.0 

28 

109.8 

65.8 

88 

161.3 

96.7 

48 

212.7 

127.5 

9 

7.  7 

4.6 

69 

59.2 

35.5 

29 

110.6 

66.3 

89 

162.1 

97.2 

49 

213.6 

128.0 

10 

8.6 
9.4 

5.1 

70 
71 

60.0 

36.0 

30 

111.5 

66.8 

90 

163.0 

97.7 
98;  2 

50 

214.4 

128.5 

11 

5.7 

60.9 

36.5 

131 

112.4 

67.3 

191 

163.8 

251 

2l5. 3 

129.0 

12 

10.3 

6.2 

72 

61.8 

37.0 

32 

113.2 

67.9 

92 

164.7 

98.7 

52 

216.1 

129.6 

13 

11.2 

6.7 

73 

62.6 

37.5 

33 

114.1 

68.4 

93 

165.5 

99.2 

53 

217.0 

130.1 

14 

12.0 

7.2 

74 

63.5 

38.0 

34 

114.9 

68.9 

94 

166.4 

99.7 

54 

217.9 

130.6 

15 

12.9 

7.  7 

75 

64.3 

38.6 

35 

115.8 

69.4 

95 

167.  3 

100.3 

55 

218.7 

131.1 

16 

13.7 

8.2 

76 

65.2 

39.1 

36 

116.7 

69.9 

96 

168.1 

100.8 

56 

219.6 

131.6 

17 

14.6 

8.7 

77 

66.0 

39.6 

37 

117.5 

70.4 

97 

169.0 

101.3 

57 

220.4 

132.1 

18 

15.4 

9.3 

78 

66.9 

40.1 

38 

118.4 

70.9 

98 

169.8 

101.8 

58 

221.3 

132.6 

19 

16.3 

9.8 

79 

67.8 

40.6 

39 

119.2 

71.5 

99 

170.7 

102.3 

59 

222.2 

133. 2 

20 

17.2 

10.3 

80 

68.6 

41.1 

40 

120. 1 

72.0 

200 

171.5 

102.8 

60 

223.0 

133.7 

21 

18.0 

10.8 

81 

69.  S 

41.6 

141 

120.9 

72.5 

201 

172.4 

103.3 

261 

223.9 

134.2 

18.9 

11.3 

82 

70.3 

42.2 

42 

121.8 

73.0 

02 

173.3 

103.8 

62 

224.7 

134.7 

-ii 

19.7 

11.8 

83 

71.2 

42.7 

43 

122.7 

73.5 

03 

174.1 

104.4 

63 

225.6 

135.2 

L>4 

20.6 

12.3 

84 

72.0 

43.2 

44 

123.5 

74.0 

04 

175.0 

104.9 

64 

226.4 

135.7 

25 

21.4 

12.9 

85 

72.9 

43.7 

45 

124.4 

74.5 

05 

175.8 

105.4 

65 

227.3 

136.2 

26 

22.3 

13.4 

86 

73.8 

44.2 

46 

125.2 

75.1 

06 

176.7 

105.9 

66 

228.2 

136.8 

27 

23.2 

13.9 

87 

74.6 

44.7 

47 

126.1 

75.6 

07 

177.5 

106.4 

67 

229.0 

137. 3 

^s 

24.0 

14.4 

88 

75.5 

45.2 

48 

126.9 

76.1 

08 

178.4 

106.9 

68 

229.9 

137.8 

2;i 

24.9 

14.9 

89 

76.3 

45.8 

49 

127.  8 

76.6 

09     179. 3 

107.4 

69 

230.  7 

138.3 

SO 

25.  7 

15.4 

90 

77.2 

46.3 

50 

128.7 

77.1 

10 

180.1 

108.0 

70 

231.6 

138.8 

~sr 

2H.  6 

15.  9 

91 

78.1 

46.8 

151 

129.5 

77.6 

211 

181.0 

108.5 

271 

232.4 

139.3 

.S2 

27. -1 

16.5 

92 

78.9 

47.3 

52 

130.  4 

78.1 

12 

181.8 

109.0 

72 

233.  3 

139.8 

o."> 

28.  3 

17.0 

93 

79.8 

47.8 

53 

131.2 

78.7 

13 

182.  7 

109.  5 

73 

234.2 

140.4 

34 

29.2 

17.5 

94 

80.6 

48.3 

54 

132. 1 

79.2 

14 

183.  6 

110.0 

74 

235.0 

140.9 

35 

30.0 

18.0 

95 

81.5 

48.8 

55 

132.9 

79.7 

15 

184.4 

110.5 

75 

235.  9 

141.4 

36 

30.9 

18.5 

96 

82.3 

49.4 

56 

133.8 

80.2 

16 

185.3 

111.0 

76 

236.  7 

141.9 

37 

31.7 

19.0 

97 

83.2 

49.9 

57 

134.7 

80.7 

17 

186.1 

111.6 

77 

237.6 

142.4 

38 

32.6 

19.5 

98 

84.1 

50.4 

58 

135.5 

81.2 

18 

187.0 

112.1 

78 

238.  4 

142.9 

39 

33.5 

20.1 

99 

84.9 

50.9 

59 

136.  4 

81.7 

19 

187.8 

112.6 

79 

239.3 

143.4 

40 

34.3 

20.6 

100 

85.8 

51.4 

60 

137.2 

82.3 

20 

188.7 

113.1 

80 

240.2 

143.9 

41 

35.2 

21.1 

101 

86.6 

51.9 

161 

138.1 

82.8 

221 

189.6 

113.6 

281 

241.  0 

144.5 

42 

36.0 

21.6 

02 

87.5 

52.4 

62 

139.0 

83.3 

22 

190.4 

114.1 

82 

241.9 

145.0 

43 

36.9 

22.1 

03 

88.3 

53.0 

63 

139.8 

83.8 

23 

191.3 

114.6 

83 

242.7 

145. 5 

44 

37.7 

22.6 

04 

89.2 

53.5 

64 

140.7 

84.3 

24 

192.1 

115.2 

84 

243.6 

146.0 

45 

38.6 

23.1 

05 

90.1 

54.0 

65 

141.5 

84.8 

25 

193.0 

115.  7 

85 

244.  5 

146.5 

46 

39.5 

23.6 

06 

90.9 

54.5 

66 

142.4 

85.3 

26 

193.8 

116.2 

86 

245.  3 

147.0 

47 

40.3 

24.2 

07 

91.8 

55.0 

67 

143.2 

85.9 

27 

194.7 

116.7 

87 

246.  2 

147.  5 

48 

41.2 

24.7 

08 

92.6 

55.5 

68 

144.1 

86.4 

28 

195.6 

117.2 

88 

247.0 

148.1 

49 

42.0 

25.2 

09 

93.5 

56.0 

69 

145.0 

86.9 

29 

196.4 

117.7 

89 

247.9 

148.6 

50 

1    42.9 
43.7 

25.7 

10 

94.4 

56.6 

70 

145. 8 

87.4 

30 

197.3 

118.2 

90 

248.  7 

149.1 

51 

26.2 

111 

95.2 

57.1 

171 

146.7 

87.9 

231 

198.1 

118.8 

291 

249.  6 

149.6 

52 

44.6 

26.7 

12 

96.1 

57.6 

72 

147.5 

88.4 

32 

199.0 

119.3 

92 

250. 5 

150.  1 

53 

45.5 

27.2 

13 

96.9 

58.1 

73 

148.4 

88.9 

33 

199.9 

119.8 

93 

251.3 

150.6 

54 

46.3 

27.8 

14 

97.8 

58.6 

74 

149.2 

89.5 

34 

200.7 

120.3 

94 

252.  2 

151.1 

55 

47.2 

28.3 

15 

98.6 

59.1 

75 

150.1 

90.0 

35 

201.6 

120.8 

95 

253.  0 

151.7 

56 

48.0 

28.8 

16 

99.5 

59.6 

76 

151.0 

90.5 

36 

202.4 

121.3 

96 

253.  9 

152.2 

57 

48.9 

29.3 

17 

100.4 

60.2 

77 

151.8 

91.0 

37 

203.3 

121.8 

97 

254.7 

152.7 

58 

49.7 

29.8 

18 

101.2 

60.7 

78 

152.7 

91.5 

38 

204.1 

122.4 

98 

255.  6 

153.2 

59 

50.6 

30.3 

19 

102.  1 

61.2 

79 

153.5 

92.0 

39 

205.0 

122.9 

99 

256.  5 

153.7 

60 

51.5 

30.8 

20 

102.9 

61.7 

80 

154.4 

92.5 

40 

205.9 

123.4 

300 

257.3 

154.2 

Dist 

Dep. 

1    Lat. 

Dtat. 

1    Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

DUt. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

N 

E.  by  E 

\Y: 

S 

E.  by  E 

tE. 

NW.  by  W 

J  W.       S\V.  by  \V.  \  \V. 

[For  5i  Poi 

nt.«. 
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TABLE  1. 

Difference  of  Latitude  and  Departure  for  3  Points. 

NE.  by  N. 

NW.  by  N.                     SE.  by  S. 

SW.  by  S. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

0.8 

0.6 

61 

50.7 

33.9 

121 

100.6 

67.2 

181 

150.5 

100.6 

241 

200.4 

133.9 

2 

1.7 

1.1 

62 

51.6 

34.4 

22 

101.4 

67.8 

82 

151.3 

101.1 

42 

201.2 

134.4 

3 

2.5 

1.7 

63 

52.4 

3.5.0 

23 

102.3 

68.3 

83 

152.2 

101.7 

43 

202.0 

135.0 

4 

3.3 

2.2 

64 

53.2 

35.6 

24 

103. 1 

68.  9 

84 

153.0 

102.2 

44 

202.9 

135.6 

5 

4.2 

2.8 

65 

54.  0 

36.1 

25 

103.9 

69.4 

85 

153.8 

102.8 

45 

203.7 

136.1 

6 

5.0 

3.3 

66 

54.9 

36.7 

26 

104.8 

70.0 

86 

154.7 

103.3 

46 

204.  5 

136.7 

7 

5.8 

3.9 

67 

5.5.7 

37.2 

27 

105.6 

70.6 

87 

1.55.  5 

103.  9 

47 

205  4 

137.2 

8 

6.7 

4.4 

68 

56.  5 

37.  8 

28 

106.4 

71.1 

88 

1.56.  3 

104.4 

48 

206.2 

137.8 

9 

7.5 

5.0 

69 

57.4 

38.  3 

29 

107.3 

71.7 

89 

157.  1 

105.0 

49 

207.0 

138.3 

10 
11 

8.3 

5.6 
6.1 

70 

71 

58.2 
59.0 

38.9 
39.4 

30 

108.1 

72.2 
72.8 

90 

158.0 

105.6 

50 

207.9 

138.9 

9.1 

131 

108.9 

191 

158.8 

106.1 

251 

208.7 

139.4 

12 

10.0 

6.7 

72 

59.9 

40.0 

32 

109.8 

73.3 

92 

159.6 

106.7 

52 

209.5 

140.0 

13 

10.8 

7.  2 

73 

60.7 

40.6 

33 

110.6 

73.9 

93 

160.  5 

107.2 

53 

210.4 

140.6 

14 

11.6 

7^8 

74 

61.5 

41.1 

34 

111.4 

74.4 

94 

161.3 

107.8 

54 

211.2 

141.1 

15 

12.5 

8.3 

75 

62.4 

41.7 

35 

112.2 

75.0 

95 

162.1 

108.  3 

55 

212.0 

141.7 

16 

13.3 

8.9 

76 

63.2 

42.2 

36 

113.1 

75.6 

96 

163.0 

108.9 

56 

212.9 

142.2 

17 

14.1 

9.4 

77 

64.0 

42.8 

37 

113.9 

76.1 

97 

163.8 

109.  4 

57 

213.7 

142.  8 

18 

15.0 

10.0 

78 

64.9 

43.3 

38 

114.7 

76.7 

98 

164.6 

110.0 

58 

214.5 

143.3 

19 

15.8 

10.6 

79 

65.7 

43.9 

39 

115.6 

77.  2 

99 

165.5 

110.6 

59 

215.4 

143.9 

20 
21 

16.6 
17.5 

11.1 

80 

66.5 
67.3 

44.4 
4.5.  0 

40 

116.4 

77.8 

200 

166.3 
167.1 

111.1 
111.7 

60 

261 

216.2 
217.0 

144.4 

11.7 

8r 

141 

117.2 

78.3 

201 

145.0 

22 

18.3 

12.2 

82 

68.2 

45.6 

42 

118.1 

78.9 

02 

168.0 

112.2 

62 

217.8 

145.6 

23 

19.1 

12.8 

83 

69.0 

46.1 

43 

118.9 

79.4 

03 

168.8 

112.8 

63 

218.7 

146.1 

24 

20.0 

13.3 

84 

69.8 

46.7 

44 

119.7 

80.0 

04 

169.6 

113.3 

64 

219.5 

146.7 

25 

20.8 

13.9 

85 

70.7 

47.2 

45 

120.6 

80.6 

05 

170.5 

113.9 

6.5 

220.  3 

147.2 

26 

21.6 

14.4 

86 

71.5 

47.8 

46 

121.4 

81.1 

06 

171.3 

114.4 

66 

221.2 

147.8 

27 

22.4 

15.0 

87 

72.3 

48.3 

47 

122.2 

81.7 

07 

172.1 

115.0 

67 

222.  0 

148.3 

28 

23.  3 

15.6 

88 

73.2 

48.9 

48 

123.1 

82.2 

08 

172.9 

115. 6 

68 

222.8 

148.9 

29 

24.1 

16.1 

89 

74.0 

49.4 

49 

123.9 

82.8 

09 

173.8 

116.1 

69 

223  7 

149.4 

30 

24.9 
25.8 

16.7 

90 

74.8 
75.7 

50.0 
50.6 

50 

124.7 

83.3 

10 
211 

174.6 

116.7 

70 
271 

224!  5 
225.3' 

150.  0 
150.6 

31 

17.2 

91 

151 

125.6 

83.9 

175.4 

117.2 

32 

26.6 

17.8 

92 

76.5 

51.1 

52 

126.4 

84.4 

12 

176.3 

117.8 

72 

226.  2 

151.  1 

33 

27.4 

18.3 

93 

77.3 

51.7 

53 

127.2 

85.0 

13 

177.1 

118.3 

73 

227.  0 

151.7 

34 

28.3 

18.9 

94 

78.2 

52.2 

54 

128.0 

85.6 

14 

177. 9 

118.9 

74 

2-.'7.  8 

152.  2 

35 

29.1 

19.4 

95 

79.0 

52".  8 

55 

128.9 

86.1 

15 

178.8 

119.  4 

75 

228.  7 

152.  8 

36 

29.9 

20.0 

96 

79.8 

53.3 

56 

129.7 

86.7 

16 

179.6 

120.0 

76 

229.  5 

153.3 

37 

30.8 

20.6 

97 

80.7 

53.9 

57 

130.5 

87.2 

17 

180.4 

120.6 

77 

230.  3 

153.9 

38 

31.6 

21.1 

98 

81.5 

54.4 

58 

131.4 

87.8 

18 

181.3 

121.1 

78 

231.1 

1.54.4 

39 

32.4 

21.7 

99 

82.3 

55.0 

59 

132.2 

88.3 

19 

182.1 

121.7 

79 

232.0 

155.0 

40 
41 

33.3 
34.1 

22.2 
22.8 

100 
101 

83.1 
84.0 

55.6 

60 

133.0 
133.9 

88.9 
89.4 

20 

182.9 
183.  S 

122.2 

122.8 

80 

232.8 

155.6 
1,56. 1 

56.1 

161 

221 

281 

233.6" 

42 

34.9 

23. 3 

02 

84.8 

56.7 

62 

134.7 

90.0 

22 

184.6 

123.  3 

82 

231.  5 

156.  7 

43 

35.8 

23.9 

03 

85.6 

57.2 

63 

135.  5 

90.6 

23 

185.4 

12.3.9 

83 

235.  3 

157.  2 

44 

36.6 

24.4 

04 

86.5 

57.8 

64 

136. 4 

91.1 

24 

186.2 

124.4 

84 

236. 1 

157.  8 

45 

37.4 

25.0 

05 

87.3 

58.3 

65 

137.2 

91.7 

25 

187.1 

125.0 

85 

237.  0 

158.  3 

46 

38.2 

25.6 

06 

88.1 

58.9 

66 

138.0 

92.2 

26 

187.  9 

125.6 

86 

237.8 

158.9 

47 

39.1 

26.1 

07 

89.0 

59.4 

67 

138.9 

92.8 

27 

188.7 

126.  1 

87 

238.  6 

159.4 

48 

39.9 

26.7 

08 

89.8 

60.0 

68 

139.7 

93.3 

28 

189. 6 

126.7 

88 

239.5 

160.0 

49 

40.7 

27.2 

09 

90.6 

60.6 

69 

140.5 

93.9 

29 

190.4 

127.2 

89 

240.  3 

160.6 

50 
51 

41.6 
42.4 

27.8 
28. 3" 

10 
111 

91.5 
92.3 

61.1 

70 

141.3 
142.2 

94.4 
95.0 

30 
231 

191.2 

127.8 

90 

241.1 
242.0 

161.1 
161.7 

61.7 

171 

192.1 

128.3 

291 

52 

43.2 

28.9 

12 

93.1 

62.2 

72 

143.0 

95.6 

32 

192.9 

128.9 

92 

242.8 

162.  2 

53 

44.1 

29.4 

13 

94.0 

62.8 

73 

143.  8 

96.1 

33 

193.7 

129.4 

93 

243.6 

162.8 

54 

44.9 

30.0 

14 

94.8 

63.3 

.  74 

144.7 

96.7 

34 

194.6 

130.0 

94 

244.  5 

163.3 

55 

45.7 

30.6 

15 

95.6 

63.9 

75 

145.5 

97.2 

a5 

195.4 

130.6 

95 

215.  3 

163.9 

56 

46.  6 

31.1 

16 

96.5 

64.4 

76 

146.  3 

97.8 

36 

196.2 

131.1 

96 

246. 1 

164.4 

57 

47.4 

31.7 

17 

97.3 

65.0 

77 

147.2 

98.3 

37 

197.1 

131. 7 

97 

246.  9 

165.0 

58 

48.2 

32.2 

18 

98.1 

65.6 

78 

148.0 

98.9 

38 

197.9 

132.2 

98 

247.  8 

l(i,5.6 

69 

49.1 

32.8 

19 

98.9 

66.1 

79 

148.8 

99.4 

39 

198.7 

132. 8 

99 

248.  6 

166.1 

60 

49.9 

33.3 

20 

99.8 

66.7 

80 

149.7 

100.0 

40 

199.6 

133.  3 

300 

249.4 

166.7 

Dist 

Dcp. 

Ut. 

Dist. 

Dep. 

Lat 

Diet 

Dep. 

Lat 

Dist. 

Dep. 

Lilt. 

Dist.  1     Dep. 

Ut 

NE.  by  E.                f 

?E.  by  I 

1              NW.  by  W. 

SW.  by  W. 

[For  5  Points.       1 

TABLE  1. 
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Difference  of  Latitude  and  Departure  for  3J  Points. 

NE.  }N 

. 

NW. 

iN. 

SE.  iS 

SW.  i  s. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

L.it. 

Dep. 

Dist. 

Lat. 

Dep. 

l' 

0.8 

0.6 

61 

49.0 

36.3 

121 

97.2 

72.1 

181 

14.5.4 

107.8 

241 

193.6 

143.6 

2 

1.6 

1.2 

62 

49.8 

36.9 

22 

98.0 

72.7 

82 

146.2 

108.4 

42 

194.4 

144.2 

3 

2.4 

1.8 

63 

50.6 

37.5 

23 

98.8 

73.3 

83 

147.0 

109.  0 

43 

195.2 

144.8 

4 

3.2 

2.4 

64 

51.4 

38.1 

24 

99.6 

73.  9 

84 

147.8 

109.  6 

44 

196.0 

145.4 

5 

4.0 

3.0 

65 

52.2 

38.7 

25 

100.4 

74.5 

85 

148.6 

110.2 

45 

196.8 

145.9 

6 

4.8 

3.6 

66 

53.0 

39.3 

26 

101.2 

75.1 

86 

149.  4 

110.8 

46 

197.6 

146.  5 

7 

5.6 

4.2 

67 

53.8 

39.9 

27 

102.  0 

75.7 

87 

1.50.  2 

111.4 

47 

198.  4 

147.1 

8 

6.4 

4.8 

68 

54.6 

40.5 

28 

102.  8 

76.2 

88 

151.0 

112.0 

48 

199.  2 

147.7 

9 

7.2 

5.4 

69 

55.4 

41.1 

29 

103.  6 

76.8 

89 

151.8 

112.6 

49 

200.  0 

148.3 

10 

8.0 

6.0 

70 

56.2 

41.7 

30 

104.4 

77.4 

90 

1.52.  6 

113.2 

50 

200.8 

148.9 

11 

8.8 

6.6 

71 

57. «/ 

42.3 

131 

105.2 

78.0 

191 

153. 4 

113.8 

251 

201.6 

149.  5 

12 

9.6 

7.1 

72 

57.8 

42.9 

32 

106.0 

78.6 

92 

154.2 

114.4 

52 

202.4 

150.1 

13 

10.4 

7.  7 

73 

58.6 

43.5 

33 

106.  8 

79.2 

93 

155.0 

115.0 

53 

203.  2 

150.7 

14 

11.2 

8^3 

74 

59.4 

44.1 

34 

107.6 

79.8 

94 

155.8 

115.6 

54 

204.0 

151.3 

15 

12.0 

8.9 

75 

60.2 

44.7 

35 

108.4 

80.4 

95 

156. 6 

116.2 

55 

204.8 

151.  9 

16 

12.9 

9.5 

76 

61.0 

45.3 

36 

109.  2 

81.0 

96 

157.4 

116.8 

56 

205.  0 

152.5 

17 

13.7 

10.1 

77 

61.8 

4.5.9 

37 

110.0 

81.6 

97 

158.2 

117.4 

57 

206.  4 

153.1 

18 

14.5 

10.7 

78 

62.7 

46.5 

38 

110.8 

82.2 

98. 

159.0 

117.9 

58 

207.  2 

153.  7 

19 

15.3 

11.3 

79 

63.5 

47.1 

39 

111.6 

82.8 

99 

159.8 

118.5 

59 

208.0 

154.3 

20 

16.1 
16.  9 

11.9 

80 

64.3 
65.1 

47.7 

40 

112.4 

83.4 

200 
201 

160.6 

119.1 

60 

208.8 

154.9 

21 

12.5 

81 

48.3 

141 

113.3 

84.0 

161.4 

119.7 

261 

209.6 

155.5 

22 

17.7 

13.1 

82 

65.9 

48.8 

42 

114.1 

84.6 

02 

162.2 

120.3 

62 

210.4 

156.1 

23 

18.5 

13.7 

83 

66.7 

49.4 

43 

114.9 

85.2 

03 

163.1 

120.9 

63 

211.2 

156.7 

24 

19.3 

14.3 

84 

67.5 

50.0 

44 

115.7 

85.8 

04 

163. 9 

121.5 

64 

212.0 

157.3 

25 

20.1 

14.9 

85 

68.3 

50.6 

45 

116.5 

86.4 

05 

164.7 

122.1 

65 

212.8 

157.9 

26 

20.9 

15.5 

86 

69.1 

51.2 

46 

117.3 

87.0 

06 

165.5 

122.7 

66 

213.7 

158.5 

27 

21.7 

16.1 

87 

69.9 

51.8 

47 

118.1 

87.6 

07 

lb6.3 

123.3 

67 

214.5 

159.1 

28 

22  5 

16.7 

88 

70.7 

52.4 

48 

118.9 

88.2 

08 

167.1 

123.9 

68 

215.3 

159.6 

29 

23^3 

17.3 

89 

71.5 

53.0 

49 

119.7 

88.8 

09 

167.9 

124.5 

69 

216.1 

160.2 

30 

24.1 

17.9 

90 

72.3 

63.6 

50 

120.5 

89.4 

10 
211 

168.7 

125.1 

70 

216.9 

160.8 

31 

24.9 

18.5 

91 

73.1 

54.2 

151 

121.3 

90.0 

169. 5 

125.  7 

271 

217.7 

161.4 

32 

25.7 

19.1 

92 

73.9 

54.8 

52 

122.1 

90.5 

12 

170.3 

126.3 

72 

218.  5 

162.0 

33 

26.5 

19.7 

93 

74.7 

55.4 

53 

122.9 

91.1 

13 

171.1 

126.9 

73 

219.3 

162.6 

34 

27.3 

20.3 

94 

75.5 

56.0 

54 

123.7 

91.7 

14 

171.9 

127.5 

74 

220.1 

163.2 

35 

28.1 

20.8 

95 

76.3 

56.6 

55 

124.5 

92.3 

15 

172.7 

128.1 

75 

220.9 

163.8 

36 

28.9 

21.4 

96 

77.1 

57.2 

56 

125.3 

92.9 

16 

173.5 

128.7 

76 

221.7 

164.4 

37 

29.7 

22.0 

97 

77.9 

57.8 

57 

126.1 

93.5 

17 

174.3 

129.3 

77 

222. 5 

165.0 

38 

30.5 

22.6 

98 

78.7 

58.4 

58 

126.9 

94.1 

18 

175.  1 

129.9 

78 

223. 3 

165.6 

39 

31.3 

2.3.2 

99 

79.5 

59.0 

59 

127.7 

94.7 

19 

175.9 

130.5 

79 

224.1 

166.2 

40 

32.1 

23.8 

100 

80.3 

59.6 

60 

128. 5 

95.3 

20 

176.7 

131.1 

80 

224.9 

166.8 

41 

32.9 

24.4 

101 

81.1 

60.2 

161 

129.  3 

95.9 

221 

177.5 

131.6 

281 

225.7 

167.4 

42 

33.7 

25.0 

02 

81.9 

60.8 

62 

130.1 

96.5 

22 

178.3 

132.2 

82 

226.5 

168.0 

43 

34.5 

25.6 

03 

82.7 

61.4 

63 

130.9 

97.1 

23 

179.1 

132.8 

83 

227.3 

168.6 

44 

35.3 

26.2 

04 

83.5 

62.0 

64 

131.7 

97.7 

24 

179.9 

133.4 

84 

228. 1 

169.2 

45 

36.1 

26.8 

05 

84.3 

62.5 

65 

132.5 

98.3 

25 

180.7 

134.0 

85 

228.9 

169.8 

46 

36.9 

27.4 

06 

85.1 

63.1 

66 

133.3 

98.9 

26 

181.5 

134.6 

86 

229.7 

170.4 

47 

37.8 

28.0 

07 

85.9 

63.7 

67 

134.1 

99.5 

27 

182.3 

135.2 

87 

230.5 

171.0 

48 

38.6 

28.6 

08 

86.7 

64.3 

68 

134.9 

100.1 

28 

183.1 

135.8 

88 

231.3 

171.6 

49 

39.4 

29.2 

09 

87.5 

64.9 

69 

135.7 

100.7 

29 

183.9 

136.4 

89 

232.1 

172.2 

50 

40.2 

29.8 

10 

88.4 

6.5.5 

70 

136.5 

101.3 

30 

184.7 

137.0 

90 

232.9 

172.8 

51 

41.0 

30.4 

111 

89.2 

66.1 

171 

137.3 

101. 9 

231 

185.5 

137.6 

291 

"'233.T" 

173.3 

52 

41.8 

31.0 

12 

90.0 

66.7 

72 

138.2 

102.  5 

32 

186.3 

138.2 

92 

234.5 

173.9 

53 

42.6 

31.6 

13 

90.8 

67.3 

73 

139.0 

103.1 

33 

187.1 

138.8 

93 

2.35. 3 

174.5 

54 

43.4 

32.2 

14 

91.6 

67.9 

74 

139.8 

103.7 

34 

188.0 

139.4 

94 

236.1 

175.1 

55 

44.2 

32.8 

15 

92.4 

68.5 

75 

140.6 

104.2 

35 

188.8 

140.0 

95 

236.9 

175.7 

56 

45.0 

33.4 

16 

93.2 

69.1 

76 

141.4 

104.8 

36 

189.6 

140.6 

96 

237.7 

176.3 

57 

45.8 

34.0 

17 

94.0 

69.7 

77 

142.2 

105.4 

37 

190.4 

141.2 

97 

238. 6 

176.9 

58 

46.6 

34.6 

18 

94.8 

70.3 

78 

143.0 

106.0 

38 

191.2 

141.8 

98 

239.4 

177.5 

59 

47.4 

35.1 

19 

9.5.0 

70.9 

79 

143.  8 

106.  6 

39 

192.0 

142.4 

99 

240.2 

178.1 

60 

48.2 

3.5.7 

20 

96.4 

71.5 

80 

144.6 

107.2 

40 

192.8 

143.0 

300 

241.0 

178.7 

Dlst. 

Dep. 

Lnt. 

Dist. 

Dep. 

Lat. 

DLst. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist.  1    Dep. 

Lat. 

NK.  } 

K. 

SE.  }E 

N 

SV.  JW 

SW 

fW. 

[For  4  J  Points.      1 
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TABLE  1. 

3ifference  of  Latitude  and  Departure  for  3i  Points. 

NE.  }  N. 

NW 

JN. 

SE 

.  is. 

SW.  i  s.                      1 

Dirt. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dcp. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

0.8 

0.6 

61 

47.2 

38.7 

121 

93.5 

76.8 

181 

139.9 

114.8 

241 

186.3 

152.9 

2 

1.5 

1.3 

62 

47.9 

;«t.  3 

22 

94.3 

77.4 

82 

140.7 

115.5 

42 

187.1 

153.5 

3 

2.3 

1.9 

63 

48.7 

40.  0 

23 

95.1 

78.0 

83 

141.5 

116.1 

43 

187.8 

154.2 

4 

3.1 

2.5 

64 

49.5 

40.6 

24 

95.9 

78.7 

84 

142.2 

116.7 

44 

188.6 

1.54.8 

5 

3.9 

3.2 

65 

50.2 

41.2 

25 

96.6 

79.3 

85 

143.0 

117.4 

45 

189.4 

1.55.  4 

6 

4.6 

3.8 

66 

51.0 

41.9 

26 

97.4 

79.9 

86 

143.8 

118.0 

46 

190.  2 

156.1 

7 

5.4 

4.4 

67 

51.8 

42.5 

27 

98.2 

80.6 

87 

144.6 

118.6 

47 

190.9 

156.7 

8 

6.2 

5.1 

68 

52.6 

43.1 

28 

98.9 

81.2 

88 

145.  3 

119.3 

48 

191.7 

157.3 

9 

7.0 

5.7 

69 

53.3 

43.8 

29 

99.7 

81.8 

89 

146.1 

119.9 

49 

192.  5 

158.0 

10 

7.7 

6.3 

70 

54.1 

44.4 

30 

100.5 

82.5 

90 

146.9 

120.5 

50 

193.  3 

158.6 
159.2 

11 

8.5 

7.0 

71 

54.9 

45.0 

131 

101.3 

83.1 

191 

147.6 

121.2 

251 

194.0" 

12 

9.3 

7.6 

72 

55.7 

45.7 

32 

102.0 

8.3.7 

92 

148.4 

121.8 

52 

194.8 

159.9 

13 

10.0 

8.2 

73 

56.4 

46.3 

33 

102.8 

84.4 

93 

149.2 

122.4 

53 

195.  6 

160.5 

14 

10.8 

8.9 

74 

57.2 

46.9 

34 

103. 6 

85.0 

94 

150.0 

123.1 

54 

196.3 

161.1 

15 

11.6 

9.5 

75 

58.0 

47.6 

35 

104.4 

85.6 

95 

150.7 

123.7 

55 

197.1 

161.8 

16 

12.4 

10.2 

76 

58.7 

48.2 

36 

105. 1 

86.3 

96 

151.5 

124.  3 

56 

197.9 

162.4 

17 

13.1 

10.8 

77 

59.5 

48.8 

37 

105.9 

86.9 

97 

152.3 

125.0 

57 

198.7 

163.0 

18 

13.9 

11.4 

78 

60.3 

49.5 

38 

106.7 

87.5 

98 

153.1 

125.6 

58 

199.4 

163.7 

19 

14.7 

12.1 

79 

61.1 

50.1 

39 

107.4 

88.2 

99 

153.8 

126.2 

59 

200.2 

164.3 

20 

15.5 

12.7 

80 

61.8 

50.8 
51.4 

40 

108.2 

88.8 

200  1  154.6 

126.9 

60 
261 

201.0 
201.8 

164.9 
165.6 

21 

16.2 

13.3 

81 

62.6 

141 

109.0 

89.4 

201     1.55.4 

127.5 

22 

17.0 

14.0 

82 

63.4 

52.0 

42 

109.8 

90.1 

02 

1.56. 1 

128.1 

62 

202.5 

166.2 

23 

17.8 

14.6 

83 

64.2 

52.7 

43 

110.5 

90.7 

03 

156. 9 

128.8 

63 

203. 3 

166.8 

24 

18.6 

15.2 

84 

64.9 

53.3 

44 

111.3 

91.4 

04 

157.7 

129.4 

64 

204.1 

167.5 

25 

19.3 

15.9 

85 

65.7 

53.9 

45 

112.1 

92.0 

05 

158.5 

130.1 

65 

204.8 

168. 1 

26 

20.1 

16.5 

86 

66.5 

54.6 

46 

112.9 

92.6 

06 

159.2 

130.7 

66 

205.6 

168.7 

27 

20.9 

17.1 

87 

67.3 

55.  2 

47 

11.3.6 

93.  3 

07  ;  160.0 

131.3 

67 

206.4 

169.4 

28 

21.6 

17.8 

88 

68.0 

55.8 

48 

114.4 

93.9 

08 

160.8 

132. 0 

68 

207.  2 

170.0 

29 

22.4 

18.4 

89 

68.8 

56.5 

49 

115.2 

94.  5 

09 

161.6 

132.6 

69 

207.9 

170.7 

30 
31 

23.2 
24.0 

19.0 

90 

69.6 
70.3 

57.1 
57.7 

50 

116.0 

95.2 
95.8 

10 
211 

162.3 

133.2 

70 

208.7 

171.3 

19.7 

91 

151 

116.7 

'163. 1 

133.9 

271 

209.5 

171.9 

32 

24.7 

20.3 

92 

71.1 

58.4 

52 

117.5 

96.4 

12 

163.9 

134.5 

72 

210.3 

172.6 

33 

25.5 

20.9 

93 

71.9 

59.0 

53 

118.3 

97.1 

13 

164.7 

135.1 

73 

211.0 

173.2 

34 

.26.3 

21.6 

94 

72.7 

59.6 

54 

119.0 

97.7 

14 

165.  4 

135.  8 

74 

211.8 

173. 8 

35 

27.1 

22.  2 

95 

73.4 

60.3 

55 

119.8 

98.  3 

15 

166.2 

136.4 

75 

212.6 

174.5 

36 

27.8 

22.8 

96 

74.2 

60.9 

56 

120.6 

99.0 

16 

167.0 

1,37. 0 

76 

213.4 

175.1 

37 

28.6 

23.5 

97 

75.0 

61.5 

57 

121.4 

99.6 

17 

167.7 

137.7 

77 

214.1 

175.7 

38 

29.4 

24.1 

98 

75.8 

62.2 

58 

122.1 

100.2 

18 

168.5 

138.3 

78 

214.9 

176.4 

39 

30.1 

24.7 

99 

76.5 

62.8 

59 

122.9 

100.9 

19 

169.3 

138.9 

79 

215.7 

177.0 

40 

30.9 
31.7 

25.4 

100 
101 

77.3 

78.1 

63.4 

60 

123.7 

101.5 

20 

170.1 

139.6 

80 

216.4 

177.6 

41 

26.0 

64.1 

161 

124.5 

102.1 

221 

170.8 

T40.  2 

281 

217.2 

178:3 

42 

32.5 

26.6 

02 

78.8 

64.7 

62 

125.  2 

102.8 

22 

171.6 

140.8 

82 

218.0 

178.9 

43 

33.2 

27.3 

03 

79.6 

65.  3 

(iS 

126.0 

103.  4 

23 

172.4 

141.5 

83 

218.  8 

179.5 

44 

34.0 

27.9 

04 

80.4 

66.0 

64 

126.8 

104.0 

24 

173.2 

142.1 

84 

219.5 

180.  2 

45 

34.8 

28.5 

05 

81.2 

66.6 

65 

127.  5 

104.7 

25 

173.9 

142.7 

85 

220.3 

180.8 

46 

35.6 

29.2 

06 

81.9 

67.2 

66 

128.3 

105.  3 

26 

174.7 

143.4 

86 

221.1 

181.4 

47 

36. 3 

29.8 

07 

82.7 

67.9 

67 

129.1 

105.  9 

27 

175. 5 

144.0 

87 

221.9 

182.1 

48 

37.1 

30.5 

08 

83.5 

68.5 

68 

129.9 

106.6 

28 

176.2 

144.6 

88 

222.6 

182.7 

49 

37.9 

31.1 

09 

84.3 

69.1 

69 

1,S0.6 

107.2 

29 

177.0 

145.3 

89 

223.  4 

183.  3 

50 

38.7 

31.7 

10 

85.0 

69.8 

70 

131.4 

107.8 

30 

177.8 

145.9 

90 

224.2 

184.0 

51 

39.4 

32.4 

111 

85.8 

70.4 

171 

132.  2 

108.  5 

231 

178.6 

146.5 

291 

224.9 

184.6 

52 

40.2 

33.0 

12 

86.6 

71.1 

72 

13,3.0 

109.  1 

32 

179.3 

147.2 

92 

225.  7 

185.2 

53 

41.0 

33.6 

13 

87.4 

71.7 

73 

133.7 

109.8 

33 

180.1 

147.8 

93 

226.  5 

1,85.9 

54 

41.7 

34.  3 

14 

88.1 

72.3 

74 

134.  5 

110.4 

34 

180.9 

148.4 

94 

227.  3 

186.5 

55 

42.5 

34.9 

15 

88.9 

73.0 

75 

135.  3 

111.0 

35 

181.7 

149.1 

95 

228.  0 

187.1 

56 

43.3 

:«.  5 

16 

89.7 

73.6 

76 

136.0 

111.7 

30 

182.4 

149.7 

96 

228.  8 

187.8 

57 

44.1 

36.  2 

17 

90.4 

74.2 

77 

136.  8 

112.3 

37 

183.2 

150.  4 

97 

22<l.  6 

188.4 

58 

44.8 

36.8 

18 

91.2 

74.9 

78 

137.6 

112.9 

38 

184.0 

151.0 

98 

230.  4 

189.0 

59 

45.6 

37.4 

19 

92.0 

75.5 

79 

138.4 

113.6 

39 

184.7 

151.6 

99 

231. 1 

1.89.7 

60 

46.4 

38.1 

20 

92.8 

76.1 

80 

139.1 

114.2 

40 

185.5 

152.3 

300 

231.9 

190.3 

Dirt. 

Dcp. 

Lat. 

Dirt. 

Dep. 

Lat. 

Dist. 

Dcp. 

Ijit. 

Di.st. 

Dcp. 

Lat. 

Dist. 

Dcp. 

Lat. 

NE.  i 

¥.. 

SE.  i  E 

NW.  i  V, 

SW.  J  1 

V. 

[For4}Point«i.      1 

TABLE  1. 
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Difference  of  Latitude  and  Departure  for  3J  Points. 

NE.  i  N 

NW. 

\  N.                            SE.  J  S. 

sw.  i  s.            1 

Dist. 

Lat. 

Dep. 

Dial. 

Lat. 

Dep. 

Dist. 

Lai.         Dep. 

Dl-st. 

Lat. 

Dep. 

DUt. 

Lat. 

Dep. 

1 

0.7 

0.7 

61 

45.2 

41.0 

121 

89.7 

81.3 

181 

134.  1 

121.6 

241 

178.6 

161.8 

1.5 

1.3 

62 

45.9 

41.6 

22 

90.4 

81.9 

82 

134.9 

122.2 

42 

179.3 

162.5 

3 

2.2 

2.0 

63 

46.7 

42.3 

23 

91.1 

82.6 

83 

135.6 

122.9 

43 

180.1 

163.2 

4 

3.0 

2  7 

64 

47.4 

43.0 

24 

91.9 

83.  3 

84 

136.  3 

123.6 

44 

180.8 

163. 9 

5 

3.7 

3!  4 

65 

48.2 

43.7 

25 

92.6 

83.9 

85 

137.1 

124.2 

45 

181.5 

164.5 

6 

4.4 

4.0 

66 

48.9 

44.3 

26 

93.4 

84.6 

86 

137.8 

124.  9 

46 

182.3 

165.  2 

5.2 

4.7 

67 

49.6 

45.0 

27 

94.1 

85.3 

87 

138.6 

125.6 

47 

183.0 

165. 9 

8 

5.9 

5.4 

68 

50.4 

45.7 

28 

94.8 

86.0 

88 

139.  3 

126.3 

48 

183.  8 

166.5 

9 

6.7 

6.0 

69 

51.1 

46.3 

29 

95.  6 

86.6 

89 

140.0 

126.  9 

49 

184.5 

167.2 

10 

7.4 

6.7 

70 

51.9 

47.0 

30 

96.3 

87.3 

90 

140.8 

127.6 

50 

185.2 

167.9 

11 

8.2 

7.4 

71 

52.6 

47.7 

131 

97.1 

88.0 

191 

141.5 

128.3 

251 

186.0 

168.6 

12 

8.9 

8.1 

72 

53.3 

48.4 

32 

97.8 

88.6 

92 

142.8 

128.9 

52 

186.7 

169.2 

13 

9.6 

8.7 

73 

54.1 

49.0 

33 

98.5 

89.3 

93 

143.0 

129.6 

53 

187.5 

169.9 

14 

10.4 

9.4 

74 

54.8 

49.7 

34 

99.3 

90.0 

94 

143.7 

130.3 

54 

188.2 

170.6 

15 

11.1 

10.1 

75 

55.6 

50.4 

:55 

100.0 

90.7 

95 

144.5 

131.0 

55 

188.9 

171.2 

16 

11.9 

10.7 

76 

56.3 

51.0 

36 

100.8 

91.3 

96 

145.2 

131.6 

56 

189.7 

171.9 

17 

12.6 

11.4 

57.1 

51.7 

37 

101.5 

92.0 

97 

146.0 

132.3 

57 

190.4 

172.6 

18 

13.3 

12.1 

78 

57.8 

52.4 

38 

102.3 

92.7 

98 

146.7 

133.0 

58 

191.2 

173.3 

19 

14.1 

12.8 

79 

58.5 

53.1 

39 

103.0 

93.3 

99 

147.4 

133.6 

59 

191.9 

173.9 

20 

14.8 

13.4 

80 

59.3 

53.7 

40 

103.7 

94.0 

200 

148.2 

134.3 

60 

192.6 

174.6 

21 

15.6 

14.1 

81 

60.0 

54.4 

141 

104.5 

94.7 

201 

148.9 

135.0 

261 

193.4 

175.3 

22 

16.3 

14.8 

82 

60.8 

55. 1 

42 

105.  2 

95.4 

02 

149.7 

135.7 

62 

194.1 

175. 9 

23 

17.0 

15.4 

83 

61.5 

55.7 

43 

106.0 

96.  0 

03 

150.4 

136.3 

63 

194.9 

176.6 

24 

17.8 

16.1 

84 

62.2 

56.4 

44 

106.7 

96.7 

04 

151.2 

137. 0 

64 

195.6 

177.3 

25 

18.5 

16.8 

85 

63.0 

57.1 

45 

107.4 

97.4 

05 

151.9 

137.7 

65 

196.4 

178.0 

26 

19.3 

17.5 

86 

63.7 

57.8 

46 

108.  2 

9S.0 

06 

152.  6 

138.3 

66 

197.1 

178.6 

27 

20.0 

18.1 

87 

64.5 

58.4 

47 

108.9 

98.7 

07 

153.  4 

139.0 

67 

197.8 

179. 3 

28 

20.7 

18.8 

88 

65.2 

59.1 

48 

109.7 

99.4 

08 

154.1 

139.7 

68 

198.6 

180.0 

29 

21.5 

19.5 

89 

65.9 

59.8 

49 

110.4 

100.1 

09 

154.  9 

140.4 

69 

199.3 

180.6 

30 

22.2 

20.1 

90 

66.7 

60.4 

50 

111.1 

100.7 

10 

155.  6 

141.0 

70 

200.1 

181.3 

31 

23.  0 

20.  8 

91 

67.4 

61.1 

151 

111.9 

101.4 

211 

156.  3 

14K.  7 

271 

200.8 

182.0 

32 

23.7 

21.5 

92 

68.2 

61.8 

52 

112.6 

102.1 

12 

157.1 

142.4 

72 

201.5 

182.  7 

33 

24.5 

22.  2 

93 

68.9 

62.5 

53 

113.4 

102.7 

13 

157.8 

143.  0 

73 

202.3 

183.3 

34 

25.  2 

22.  8 

94 

69.6 

63.1 

54 

114.1 

103.4 

14 

158.6 

143.7 

74 

203.0 

184.0 

35 

25^  9 

23.  5 

95 

70.4 

63.8 

55 

114.8 

104.1 

15 

159.  3 

144.4 

75 

203.8 

184.7 

36 

26.7 

24.2 

96 

71.1 

64.5 

56 

115.6 

104.8 

16 

160.0 

145. 1 

76 

204.5 

185.  4 

37 

27.4 

24.8 

97 

71.9 

65.1 

57 

116.3 

105.4 

17 

160.8 

145.  7 

77 

205.  2 

186.0 

38 

28.2 

25.  5 

98 

72.6 

65.8 

58 

117.1 

106.1 

18 

161.  5 

146.4 

78 

206.0 

186.7 

39 

28.9 

26.2 

99 

73.4 

66.5 

59 

117.8 

106.  8 

19 

162.3 

147.1 

79 

206.7 

187.4 

40  i     29.6 

26.9 

100 

74.1 

67.2 

60 

118.6 

107.4 

20 

163.0 

147.7 

80 

207.5  !  188.0 

41 

30.4 

27.5 

101 

74.8 

67.8 

161 

119.3 

108.1 

221 

163.8 

148.4 

281 

208.2  I  188.7 

42 

31.1 

28.2 

02 

75.6 

68.5 

62 

120.0 

108.8 

22 

164.  5 

149.1 

82 

208.9  1  189.4 

43 

31.9 

28.9 

03 

76.3 

69.2 

63 

120.8 

109.5 

23 

165.  2 

149.8 

83 

209.7  i  190.1 

44 

32.6 

29.5 

04 

77.1 

69.8 

64 

121.5 

110.1 

24 

166.0 

150.4 

84 

210.4  i   190.7 

45 

33.  3 

30.2 

05 

77.8 

70.5 

65 

122.3 

110.8 

25 

166.7 

151. 1 

85 

211.2  !  191.4 

46 

34.1 

30.9 

06 

78.5- 

71.2 

66 

123.0 

111.5 

26 

167.  5 

151.8 

86 

211.9 

192.1 

47 

34.8 

31.6 

07 

79.3 

71.9 

67 

123.7 

112.2 

27 

168.2 

152.4 

87 

212.7 

192.7 

48 

35.6 

32.2 

08 

80.0 

72.5 

68 

124.  5 

112.8 

28 

168.9 

153.1 

88 

213.4 

193.4 

49 

36.3 

32.9 

09 

80.8 

73.2 

69 

125.2 

113.5 

29 

169.7 

153.8 

89 

214.1 

194.1 

50 

.37.0 

33.  6 

10 

81.5 

73.9 

70 

126.0 

114.2 

30 

170.4 

154.5 

90 

214.9 

194.8 

51 

37.8 

34.  2" 

111 

82.2 

74.5 

171 

126.7 

114.8 

231 

171.2 

155.1 

291 

215. 6 

195.  4 

52 

38.5 

34.9 

12 

83.0 

75. 2 

72 

127.4 

115.5 

32 

171.9 

155.8 

92 

216.4 

196.1 

53 

39.3 

35.6 

13 

83.7 

75.9 

73 

128.2 

116.2 

33 

172.6 

156.5 

93 

217.1 

196.8 

54 

40.0 

36.3 

14 

84.5 

76.6 

74  i  128.9 

116.9 

34 

173.4 

157.1 

94 

217.8 

197.4 

55 

40.8 

36.9 

15 

85.2 

77.2 

75 

129.7 

117.5 

.35 

174.1 

157.8 

95 

218.6 

198.1 

56 

41.5 

37.6 

16 

86.0 

77.9 

76 

130.4 

118.2 

36 

174.9 

158.5 

96 

219.  3 

198.8 

57 

42.  2 

38. 3 

17 

86.7 

78.6 

77 

131.1 

118.9 

37 

175.6 

159.2 

97 

220.1 

199.5 

58 

43!  0 

39.0 

18 

87.4 

79.2 

78 

131.9 

119.5 

3S 

176.3 

159.8 

98 

220.8 

200.1 

59 

43.7 

.39.  6 

19 

88.2 

79.9 

79 

132.6 

120.2 

39 

177.1 

160. 5 

99 

221.5 

200.8 

60 

44.5 

40.3 

20 

88.9 

80.6 

80 

133.4 

120.9 

40 

177.8 

161.2 

300 

222.3 

201.5 

Disl. 

Dep. 

Lat. 

DW. 

Dep.     '    Lat. 

Dist.  1     Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

NE.  iV, 

«: 

E.  i  E. 

NW.  i  W.                       S\V.  1  \V. 

[F 

or  4t  Point.s.       1 
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TABLE  1. 

Difference  of  Ijititude  and  Depart 

lire  for  4  Points. 

NE 

NW. 

SE. 

sw. 

Dirt. 

Lst. 

Dep. 

Dirt. 

Lat. 

Dep. 

DiBt. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist       Lat. 

Dep. 

1 

0.7 

0.7 

61 

43.1 

43.1 

121 

85.6 

85.6 

181 

128.0 

128.0 

241 

170.4 

170.4 

2 

1.4 

1.4 

62 

43.8 

43.8 

22 

86.3 

86.3 

82 

128.7 

128.7 

42 

171.1 

171.1 

3 

2.1 

2.1 

63 

44.5 

44.5 

23 

87.0 

87.0 

83 

129.4 

129.4 

43 

171.8 

171.8 

4 

2.8 

2.8 

64 

45.3 

45.3 

24 

87.7 

87.7 

84 

130.1 

130.1 

44 

172.6 

172.5 

5 

3.5 

3.5 

65 

46.0 

46.0 

25 

88.4 

88.4 

85 

130.8 

130.8 

45 

173.2 

173.2 

6 

4.2 

4.2 

66 

46.7 

46.7 

26 

89.1 

89.1 

86 

131.5 

131.5 

46 

173.9 

173.9 

7 

4.9 

4.9 

67 

47.4 

47.4 

27 

89.8 

89.8 

87 

132.2 

132.2 

47     174.7 

174.7 

8 

5.7 

5.7 

68 

48.1 

48.1 

28 

90.5 

90.5 

88 

132.9 

132.9 

48 

175.4 

175.4 

9 

6.4 

6.4 

69 

48.8 

48.8 

29 

91.2 

91.2 

89 

133.6 

133.6 

49 

176.1 

176.1 

10 
11 

7.1 
7.8 

7.1 

70 

49.5 

49.5 

30 

91.9 

91.9 

90 

134.4 

134.4 

50 

176.8 

176.8 

7.8 

71 

50.2 

50.2 

131 

92.6 

92.6 

191 

135.1 

135.1 

251 

177.5 

177.5 

12 

8.5 

8.5 

72 

50.? 

50.9 

32 

93.3 

93.3 

92 

135.8 

135.8 

52 

178.2 

178.2 

13 

9.2 

9.2 

73 

51.6 

61.6 

33 

94.0 

94.0 

93 

136.5 

136.5 

63 

178.9 

178.9 

14 

9.9 

9.9 

74 

52.3 

52.3 

.34 

94.8 

94.8 

94 

137.2 

137.2 

54 

179.6 

179.6 

15 

10.6 

10.6 

75 

53.0 

53.0 

35 

95.5 

95.5 

95 

137.9 

137.9 

55 

180.  3 

180.3 

16 

11.3 

11.3 

76 

53.7 

53.7 

36 

96.2 

96.2 

96 

138.6 

138.6 

66 

181.0 

181.0 

17 

12.0 

12.0 

77 

54.4 

54.4 

37 

96.9 

96.9 

97 

139.3 

139.3 

57 

181.7 

181.7 

18 

12.7 

12.7 

78 

55.2 

55.2 

38 

97.6 

97.6 

98 

140.0 

140.0 

58 

182.4 

182.4 

19 

13.4 

13.4 

79 

5.5.9 

55.9 

39 

98.3 

98.3 

99 

140.  7 

140.7 

59 

183. 1 

183.1 

20 
21 

14.1 
14.8 

14.1 

14.8 

80 

56.6 
57.3 

56.6 

40 

99.0 

99.0 

200 

141.4 

141.4 

60 
261 

183.8 

183.8 

81 

57.3 

141 

99.7 

99.7 

201 

142.1 

142.1 

184.6 

184.6 

22 

15.6 

15.6 

82 

58.0 

58.0 

42 

100.4 

100.4 

02 

142.8 

142.8 

62 

185.3 

185.3 

23 

16.3 

16.3 

83 

58.7 

58.7 

43 

101.1 

101.1 

03 

143.  5 

143.5 

63 

186.0 

186.0 

24 

17.0 

17.0 

84 

59.4 

59.4 

44 

101.8 

101.8 

04 

144.2 

144.2 

64 

186.7 

186.7 

25 

17.7 

17.7 

85 

60.1 

60.1 

45 

102.5 

102.5 

05 

145.0 

145.0 

65 

187.4 

187.4 

26 

18.4 

18.4 

86 

60.8 

60.8 

46 

103.2 

103.2 

06 

145. 7     145.7 

66 

188.1 

188.1 

27 

19.1 

19.1 

87 

61.5 

61.5 

47 

103.9 

103.9 

07 

146. 4     146.4 

67 

188.8 

188.8 

28 

19.8 

19.8 

88 

62.2 

62.2 

48 

104.7 

104.7 

08 

147.1 

147.1 

68 

189. 5 

189.5 

29 

20.5 

20.5 

89 

62.9 

62.9 

49 

105.4 

105.4 

09 

147.8 

147.8 

69 

190.2 

190.2 

30 

21.2 

21,2 

90 

63.6 

63.6 

50 

106.1 

106.1 

10 

148.  5 

148.5 

70 

190.9 

190.9 

31 

21.9 

21.9" 

91 

64.3 

64.3 

151 

106.8 

106.8 

211 

149.2 

149.2' 

271 

191.6 

191.6 

32 

22.6 

22.6 

92 

65.1 

65.1 

52 

107.5 

107.5 

12 

149.9 

149.9 

72 

192.3 

192.3 

33 

23.3 

23.3 

93 

65.8 

65.8 

53 

108.2 

108.2 

13 

150.6 

150.6 

73 

193.0 

193.0 

34 

24.0 

24.0 

94 

66.5 

66.5 

54 

108.9 

108.9 

14 

151.3 

151.3 

74 

193.7 

193.7 

35 

24.7 

24.7 

95 

67.2 

67.2 

55 

109.6 

109.6 

15 

152.0 

152.0 

75 

194.  5 

194.5 

36 

25.5 

25.  5 

96 

67.9 

67.9 

56 

110.3 

110.3 

16 

152.7 

152.7 

76 

195.2 

195.2 

37 

26.2 

26.2 

97 

68.6 

68.6 

57 

111.0 

111.0 

17 

153.4 

153.4 

77 

195.9 

195.9 

38 

26.9 

26.9 

98 

69.3 

69.3 

58 

111.7 

111.7 

18 

154.1 

154.1 

78 

196.6 

196.6 

39 

27.6 

27.6 

99 

70.0 

70.0 

59 

112.4 

112.4 

19 

154.9 

154.9 

79 

197.3 

197.3 

40 

28.3 

28.3 

100 

70.7 

70.7 

60 

113.1 

113.1 

20 

155.6 

155.6 

80 

198.0 

198.0 

41 

29.0 

29.0 

101 

71.4 

71.4 

161 

113.8 

113.8 

221 

156.3 

156.3 

281 

198.7 

198.7 

42 

29.7 

29.7 

02 

72.1 

72.1 

62 

114.6 

114.6 

22 

157.0 

157.0 

82 

199.4 

199.4 

43 

30.4 

30.4 

03 

72.8 

72.8 

63 

115.3 

115.3 

23 

157.7 

157.7 

83 

200.1 

200.1 

44 

31.1 

31.1 

04 

73.5 

73.5 

64 

116.0 

116.0 

24 

158.4 

158.4 

84 

200.8 

200.8 

45 

31.8 

31.8 

05 

74.2 

74.2 

65 

116.7 

116.7 

25 

159.1 

159.1 

85 

201.5 

201.5 

46 

32.5 

32.5 

06 

75.0 

75.0 

66 

117.4 

117.4 

26 

159.  8 

159.8 

86 

202.2 

202.2 

47 

33.2 

33.2 

07 

75.7 

75.7 

67 

118.1 

118.1 

27 

160.5 

160.5 

87 

202.9 

202.9 

48 

33.9 

33.9 

08 

76.4 

76.4 

68 

118.8 

118.8 

28 

161.  2 

161.2 

88 

203.6 

203.6 

49 

34.6 

34.6 

09 

77.1 

77.1 

69 

119.5 

119.5 

29 

161.9 

161.9 

89 

204.4 

204.4 

50 

35.4 

35.4 

10 

77.8 

77.8 

70 

120.2 

120.2 

30 

162. 6 

162.6 

90 

205.  1 

205.1 

51 

36.1 

36.1 

111 

78.5 

78.5 

171 

120.9 

120.9 

231 

163.  3 

163.3 

2tn      206. 8 

205.8 

52 

36.8 

36.8 

12 

79.2 

79.2 

72 

121.6 

121.6 

32 

164.0 

164.0 

92     206. 6 

206.5 

53 

37.5 

37.5 

13 

79.9 

79.9 

73 

122.  3 

122.3 

33 

164.8 

164.8 

93 

207.  2 

207.2 

54 

38.2 

38.2 

14 

80.6 

80.6 

74 

123.0 

123.0 

34 

165.  5 

165.5 

94 

207.9 

207.9 

55 

38.9 

38.9 

15 

81.3 

81.3 

75 

123.  7 

12,3.7 

35 

166.2 

166.2 

95 

208.  6 

208.6 

56 

39.6 

39.6 

16 

82.0 

82.0 

76 

124.5 

124.5 

36 

166.  9 

166.9 

96 

2«1.  3 

209.3 

57 

40.3 

40.3 

17 

82.7 

82.7 

77 

125.2 

125.2 

37 

167.6 

167.6 

97 

210.  0 

210.0 

58 

41.0 

41.0 

18 

83.4 

83.4 

78 

125.9 

125.9 

38 

168.3 

168.3 

98 

210.  7 

210.7 

59 

41.7 

41.7 

19 

84.1 

84.1 

79 

126.6 

126.6 

39 

169.0 

169.0 

99 

211.4 

211.4 

60 

42.4 

42.4 

20 

84.9 

84.9 

80 

127.3 

127.3 

40 

169.7 

169.7 

300 

212.1 

212.1 

Dirt. 

Dcp. 

L»t. 

Dlst. 

Dep. 

Ijit. 

niat. 

Dep. 

I,nt. 

lilrt. 

Dop. 

Lnt. 

Dlst. 

Dop. 

ijit 

NE 

NW. 

<K. 

SW 

[For  4  Po 

int,>). 
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TABLE  2. 

Difierence  of  latitude  and  Depart 

lire  for  1°  (179°,  181' 

,  369°). 

Dist. 

Lat. 

Dep. 

Dist. 
61 

Lat. 

Dep. 

Dist. 

Lat. 

Pep. 

Di.it. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 
4.2 

1 

1.0 

0.0 

61.0 

1.1 

121 

121.0 

2.1 

181 

181.0 

3.2 

241 

241.0 

2 

2.0 

0.0 

62 

62.0 

1.1 

22 

122.0 

2.1 

82 

182.0 

3.2 

42 

242.  0 

4.2 

3 

3.0 

0.  1 

63 

63.0 

1.1 

23 

123.0 

2.1 

83 

183.0 

.3.2 

43 

243.0 

4.2 

4 

4.0 

0.1 

64 

64.0 

1.1 

24 

124.0 

2.  2 

84 

184.0 

S.2 

44 

244.0 

4.3 

5 

5.0 

0.1 

65 

65.0 

1.1 

25 

125.0 

2.2 

85 

185.0 

3  2 

45 

245.0 

4.3 

6 

6.0 

0.1 

66 

66.0 

1.2 

26 

126.0 

2.  2 

86 

186.0 

3.2 

46 

246.0 

4.3 

7 

7.0 

0.1 

67 

67.0 

1.2 

27 

127.0 

2^2 

87 

187.0 

3.3 

47 

247.0 

4.3 

8 

8.0 

0.1 

68 

68.0 

1.2 

28 

128.0 

2  2 

88 

188.0 

3.3 

48 

248.0 

4.3 

9 

9.0 

0.;; 

69 

69.0 

1.2 

29 

129.0 

2^3 

89 

189.0 

3.3 

49 

249.  0 

4.3 

10 

10.0 
11.0 

0.2 
0.2 

70 
71 

70.0 
71.0 

1.2 
1.2 

30 
131 

130.0 
131.0 

2.3 

90 

190.0 

3.3 

50 

250.0 

4.4 

11 

2.3 

191 

191.0 

3.3 

251 

251.0 

4.4 

12 

12.0 

0.2 

72 

72.0 

1.3 

32 

132.0 

2.3 

92 

192.0 

3.4 

.52 

252.0 

4.4 

13 

13.0 

0.2 

73 

73.0 

1.3 

33 

133.0 

2.3 

93 

193.0 

3.4 

53 

253.  0 

4.4 

14 

14.0 

0.2 

74 

74.0 

1.3 

34 

134.0 

2.3 

94 

194.0 

3.4 

54 

254.0 

4.4 

15 

15.0 

0.3 

75 

75.0 

1.3 

35 

1,35.0 

2.4 

95 

195. 0 

3.4 

55 

255.0 

4.5 

16 

16.0 

0.3 

76 

76.0 

1.3 

36 

136.0 

2.4 

96 

196.0 

3.4 

56 

256.0 

4.5 

17 

17.0 

0.3 

77 

77. 0 

1.3 

37 

137.0 

2.4 

97 

197.0 

3.4 

57 

257.0 

4.5 

18 

18.0 

0.3 

78 

78.0 

1.4 

38 

138. 0 

2.4 

98 

198.0 

.3.5 

58 

258.0 

4.5 

19 

19.0 

0.3 

79 

79.0 

1.4 

.39 

139.0 

2.4 

99 

199.0 

.3.5 

59 

259. 0 

4.5 

20 

20.0 

0.3 

80 

80.0 

1.4 

40 

140.0 

2.4 

200 

200.0 

3.5 

60 

260.0 

4.5 

21 

2l70 

0.4 

81 

81.0 

1.4 

141 

141.0 

"   2.5 

201 

201.0 

3.5 

261 

261.0 

4.6 

22 

22.0 

0.4 

82 

82.0 

1.4 

42 

142.0 

2.5 

02 

202.0 

3.5 

62 

262. 0 

4.6 

23 

23.0 

0.4 

83 

83.0 

1.4 

43 

143.  0 

2.5 

03 

203.0 

3.5 

63 

263.  0 

4.6 

24 

24.0 

0.4 

84 

84.0 

1.5 

44 

144.0 

2.5 

04 

204.0 

,3.6 

64 

264.0 

4.6 

25 

25.0 

0.4 

85 

85.0 

1.5 

45 

145.0 

2.  5 

05 

205.  0 

.3.6 

65 

265.0 

4.6 

26 

26.0 

0.5 

86 

86.0 

1.5 

46 

146.0 

2.  5 

06 

206.  0 

.3.6 

66 

266.  0 

4.6 

27 

27.0 

0.5 

87 

87.0 

1.5 

47      147.0 

2.6 

07 

207.0 

.3.6 

67 

267.0 

4.7 

28 

28.0 

0.5 

88 

88.0 

1.5 

48      148. 0 

2.6 

08 

208.0 

3.6 

68 

268.0 

4.7 

29 

29.0 

0.5 

89 

89.0 

1.6 

49     149. 0 

2.6 

09 

209.0 

.3.6 

69 

269.0 

4.7 

30 

30.0 

0.5 

90 

90.0 

1.6 

50     150. 0 

2.6 

10 

210.  0 

.3.7 

70 

270.0 

4.7 

31 

31.0 

o:'5 

91 

91.0 

l76 

1.31 

151.0 

2.6 

211 

211.0' 

3.7 

271 

271.0" 

4.7 

32 

32.0 

0.6 

92 

92.0 

1.6 

52 

152.0 

2.7 

12 

212.0 

3.7 

72 

272.0 

4.7 

33 

33.0 

0.6 

93 

93.  0 

1.6 

53 

153.0 

2  7 

13 

213.0 

.3.7 

73 

273.0 

4.8 

34 

34.0 

0.6 

94 

94.0 

1.6 

54 

154.0 

217 

14 

214.0 

3.7 

74 

274.0 

4.8 

35 

35.0 

0.6 

95 

95.  0 

1.7 

.''>5 

1.55.0 

2.7 

15 

21,5.0 

3.8 

75 

275. 0 

4.8 

36 

36.0 

0.6 

96 

96.0 

1.7 

56 

156.0 

2.  7 

16 

216.0 

3.8 

76 

276.0 

4.8 

37 

37.0 

O.G 

97 

97.0 

1.7 

57 

1.57.0 

2.  7 

17 

217.0 

3.8 

77 

277.0 

4.8 

38 

38.0 

0.7 

98 

98.0 

1.7 

58 

1.58. 0 

2^8 

18 

218.0 

3.8 

78 

278.0 

4.9 

39 

39.0 

0.7 

99 

99.0 

1.7 

59 

159.0 

2.8 

19 

219.0 

.3.8 

79 

279.0 

4.9 

40 

40.0 

0.7 

100 

100.0 

1.7 

60 

160. 0 

2.8 

20 

220.0 

3.8 

80 

280.0 

4.9 

41 

41.0 

0.7 

101 

101.0 

1.8 

161 

161.0" 

2.8 

221 

221.0 

3.9 

281 

281.0 

4.9 

42 

42.0 

0.7 

02 

102.0 

1.8 

62 

162.0 

2.8 

22 

222. 0 

.3.9 

82 

282.0 

4.9 

43 

43.0 

0.8 

03 

103.0 

1.8 

63 

163.0 

2.8 

2,3 

223.0 

.3.9 

83 

283.0 

4.9 

44 

44.0 

0.8 

04 

104.0 

1.8 

64 

164.0 

2.9 

24 

224.0 

3.9 

84 

284.0 

.5.0 

45 

45.0 

0.8 

05 

105.0 

1.8 

65 

165.0 

2.9 

25 

225. 0 

3.9 

85 

285. 0 

,5.0 

46 

46.0 

0.8 

06 

106.0 

1.8 

6() 

166.0 

2.9 

26 

226.  0 

3.9 

,S6 

286.0 

.5.0 

47 

47.0 

0.8 

07 

107.0 

1.9 

67 

167. 0 

2.9 

27 

227.  0 

4.0 

87 

287.0 

.5.0 

48 

48.0 

0.8 

08 

108.0 

1.9 

68 

168.0 

2.9 

28 

228.0 

4.0 

88 

288.0 

.5.0 

49 

49.0 

0.9 

09 

109.0 

1.9 

69 

169.0 

2.9 

29 

229.0 

4.0 

89 

289. 0 

5.0 

50 

50.0 

0.9 

10 

110. 0 

1.9 

70 

170.0 

3.0 

30 

230.0 

4.0 

90 

290. 0 

5.1 

51 

51.0 

0.9 

HI 

111.0 

1.9 

171 

171.0 

3.0 

231 

231.0 

4.0 

2in 

2<tl.0 

5.1 

52 

52.0 

0.9 

12 

112.0 

2.0 

72 

172.0 

3.0 

32 

232.0 

4.0 

92 

292.0 

6.1 

53 

53.0 

0.9 

13 

11.3.0 

2.0 

73 

173.0 

.3.0 

33 

233.0 

4.1 

93 

293.  0 

5.1 

54 

54.0 

0.9 

14 

114.0 

2.0 

74 

174.0 

3.0 

34 

234.  0 

4.1 

94 

294.0 

5.1 

65 

55.0 

1.0 

15 

115.0 

2.0 

75 

175.0 

3.1 

35 

235.0 

4.1 

95 

295.  0 

5.1 

56 

56.0 

1.0 

16 

116.0 

2.0 

76 

176.0 

,3.1 

36 

236.0 

4.1 

96 

296.0 

5.2 

57 

57.0 

1.0 

17 

117.0 

2.0 

77 

177.0 

3.1 

37 

237. 0 

4.1 

97 

297.  0 

5.2 

58 

58.0 

1.0 

18 

118.0 

2.1 

78 

178.0 

3.1 

.38 

238. 0 

4.2 

9.H 

298. 0 

5.2 

59 

59.0 

1.0 

19 

119.0 

2.1 

79 

179.0 

3.1 

39 

239.0 

4.2 

99 

299.  0 

5.2 

60 

60.0 

1.0 

20 

120.0 

2.1 

80 

180.0 

,3.1 

40 

240.0 

4.2 

300 

300.  0 

5.2 

Dl8t. 

Dep. 

Lat. 

Diat. 

Dep. 

Lnt. 

Di«t. 

Dep. 

'-'■ 

Dist. 

Dep. 

Ut. 

Dist. 

Dep. 

Lat. 

89°  (91°,  269 

,  271° 

. 

TAHLE 

2. 
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r>iffi'ronce  of  Ijitiliu 

e  and  Departure  for  1°  (179°,  181 

',  359° 

)■ 

DUt. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat.         Dep. 

301 

301.0 

5.3 

361 

360. 9 

6.3 

421 

420.9 

7.3 

481 

480.9 

8.4 

541 

540.9  j     9.5 

02 

302.0 

5.3 

62 

361.9 

6.3 

22 

421.9 

7.4 

82 

481.9 

8.4 

42 

541.9 

9.5 

03 

303.0 

5.3 

63 

362. 9 

6.3 

23 

422.  9 

7.4 

83 

482.  9 

8.5 

43 

542.9 

9.5 

04 

304.0 

5.3 

64 

363. 9 

6.4 

24 

423.  9 

7.4 

84 

483.  9 

8.5 

44 

543.9 

9.5 

05 

305.0 

5.3 

65 

364. 9 

6.4 

25 

424.  9 

7.4 

85 

484,  9 

8.5 

45 

544.9 

9.  5 

06 

30«i.O 

5.3 

66 

365.  9 

6.4 

26 

425.  9 

7.4 

86 

485,  9 

8.5 

46 

545.  9 

9.  5 

07 

307.0 

5.4 

67 

366.  9 

6.4 

27 

426.9 

7.4 

87 

486,9 

8.5 

47 

546.9 

9.1) 

08 

308. 0 

5.4 

68 

367. 9 

6.4 

28 

427.  9 

7. 5 

88 

487.  9 

8.6 

48 

547.  9 

9.6 

09 

309.  0 

5.4 

69 

368.  9 

6.4 

29 

428.  9 

7.5 

89 

488.9 

8.6 

49 

548.9 

9.6 

10 
311 

310.  0 
311.0' 

5.4 

70 
371 

369.  9 

370.  9 

6.5 

30 

129.  9 
430.9 

7. 5 
7.5" 

90 

489.  9 

8.6 
8.6 

50 
551 

549.  9 
550:9 

9.6 
9.6 

5.4 

'  6.5 

431 

491 

490.  9 

12 

312.0 

5.4 

72 

371.9 

6.5 

32 

431.9 

7.5 

92 

491.9 

8.6 

52 

551.9 

9.6 

13 

313.0 

5.  5 

73 

372.9 

6.5 

33 

432.9 

7.6 

93 

492.9 

8.7 

53 

552.  9 

9.7 

14 

314.0 

5.5 

74 

373.9 

6.5 

34 

433.9 

7.6 

94 

493.9 

8.7 

54 

553.9 

9.7 

15 

315.0 

5.5 

75 

374.9 

6.5 

35 

434.9 

7.6 

95 

494.  9 

8.7 

55 

554.9 

9.7 

16 

316.0 

5.  5 

76 

375.9 

6.6 

36 

435.  9 

7.6 

96 

495.9 

8.7 

56 

555. 9 

9.7 

17 

317.0 

0. 5 

77 

376.  9 

6.6 

37 

436.9 

7.6 

97 

496.9 

8.7 

57 

556. 9 

9.7 

18 

318.0 

5.5 

78 

377.9 

6.6 

38 

437.  9 

7.6 

98 

497.9 

8.7 

58 

557.9 

9.7 

19 

319.0 

5.6 

79 

378.  9 

6.6 

39 

438.  9 

7.7 

99 

498.9 

8.8 

59 

558. 9 

9.8 

20 

320.0 

5.6 

80 

379. 9 

6.6 

40 

439.  9 

7.  7 

500 

499.9 

8.8 

60 

559.9 

9.8 

321 

321.0 

5.6 

381 

380.9 

6.7 

441 

440.9 

7.7 

501 

500.9 

8.8 

561 

660. 9 

9.8 

22 

322.0 

5.6 

82 

381.9 

6.7 

42 

441.9 

7.  7 

02 

501.9 

8.8 

62 

561.9 

9.8 

23 

323.0 

5.6 

83 

382.9 

6.7 

43 

442.9 

7.  7 

03 

502.9 

8.8 

63 

562.9 

9.8 

24 

324.0 

5.6 

84 

383.  9 

6.7 

44 

443.9 

7.  7 

04 

503. 9 

8.8 

64 

563.9 

9.8 

25 

325. 0 

5.7 

85 

384.  9 

6.7 

45 

444.9 

7.8 

05 

504.9 

8.8 

65 

564.9 

9.9 

26 

326.0 

5.7 

86 

385.  9 

6.7 

46 

445.9 

7.8 

06 

505. 9 

8.9 

66 

565.9 

9.9 

27 

327.0 

5.7 

87 

386.9 

6.8 

47 

446.9 

7.8 

07 

506.9 

8.9 

67 

566.9 

9.9 

28 

328.0 

5.7 

88 

387.9 

6.8 

48 

447.9 

7.8 

08 

507.9 

8.9 

68 

567.9 

9.9 

29 

329.0 

5.7 

89 

388.9 

6.8 

49 

448.9 

7.8 

09 

508.9 

8.9 

69 

568.9 

9.9 

30 

330.0 

5.8 

90 

389.9 

6.8 

50 

449.  9 

7.8 

10 

509.9 

8.9 

70 

569.9 

9.9 
10.0 

331 

331.0 

5.8 

391 

390.9 

6.8 

451 

450.  9 

7.9 

511 

510. 9 

9.0 

571 

570.9 

32 

332.0 

5.8 

92 

391.9 

6.8 

52 

451.9 

7.9 

12 

511.9 

9.0 

72 

571.9 

10.0 

33 

333.0 

5.8 

93 

392.9 

6.9 

53 

452.9 

7.9 

13 

512.9 

9.0 

73 

572.9 

10.0 

34 

333.9 

5.8 

94 

393.9 

6.9 

54 

453.  9 

7.9 

14 

513.9 

9.0 

74 

573.9 

10.0 

35 

334.9 

5.8 

95 

394.9 

6.9 

55 

4.54.  9 

7.9 

15 

514.9 

9.0 

75 

574.9 

10.0 

36 

335. 9 

5.9 

96 

396.  9 

6.9 

56 

455.9 

8.0 

16 

515.9 

9.0 

76 

575.9 

10.0 

37 

336.  9 

5.9 

97 

396.9 

6.9 

57 

456.9 

8.0 

17 

516.9 

9.1 

77 

576.9 

10.1 

38 

337. 9 

5.9 

98 

397.  9 

6.9 

58 

457.  9 

8.0 

18 

517.9 

9.1 

78 

577.9 

10.1 

39 

338.9 

5.9 

99 

398.9 

7.0 

59 

458.9 

8.0 

19 

518.9 

9.1 

79 

578.9 

10.1 

40 
341 

339.9 

5.9 

400 
401 

399.9 

7.0 

60 

459.9 
460.  9 

8.0 

20 

519.9 

9.1 

80 
581 

579.9 

10.1 

340.9 

6.0 

400.  9 

7.0 

461 

8.0 

621 

520.9 

9.1 

580.9 

10.1 

42 

341.  9 

6.0 

02 

401.9 

7.0 

62 

401.9 

8.1 

22 

521.9 

9.1 

82 

581.9 

10.1 

43 

342.  9 

6.0 

03 

402.  9 

7.0 

63 

4(>2.  9 

8.1 

23 

522.9 

9.2 

83 

582.9 

10.2 

44 

343.  9 

6.0 

04 

403.9 

7.1 

64 

463.  9 

8.1 

24 

523.9 

9.2 

84 

683.9 

10.2 

45 

344.  9 

6.0 

05 

404.9 

7.1 

65 

464.  9 

8.1 

25 

524.9 

9.2 

85 

584.9 

10.2 

46 

345.9 

6.0 

06 

405.  9 

7.  1 

66 

465.9 

8.1 

26 

525.  9 

9.2 

86 

585.9 

10.2 

47 

346.9 

6.1 

07 

406.9 

7.1 

67 

466.9 

8.1 

27 

526.9 

9.2 

87 

686.9 

10.2 

48 

347.9 

6.1 

08 

407.9 

7.1 

68 

467.9 

8.2 

28 

527.  9 

9.2 

88 

587.9 

10.2 

49 

348.9 

6.1 

09 

408.9 

7.1 

69 

468.9 

8.2 

29 

528.9 

9.3 

89 

588.9 

10.3 

50 

349.  9 

6.1 

10 
411 

409.9 

7.2 

70 

469.9 

8.2 
8.2 

30 

529.  9 

9.3 

90 

589.9 
590.9 

10.3 
10.3 

351 

350.9 

6.1 

410.9 

7.2 

471 

470.9 

531 

530.9 

9.3 

591 

52 

351.9 

6.1 

12 

411.9 

7.2 

72 

471.9 

8.2 

32 

531.9 

9.3 

92 

591.9 

10.3 

53 

352.  9 

6.2 

13 

412.9 

7.2 

73 

472.9 

8.2 

33 

532.9 

9.3 

93 

592.9 

10.3 

54 

353.9 

6.2 

14 

413.9 

7.2 

74 

473.9 

8.3 

34 

533.9 

9.3 

94 

593.9 

10.3 

55 

354.  9 

6.2 

15 

414.9 

7.2 

75 

474.9 

8.3 

35 

534.9 

9.4 

95 

694.  9 

10.4 

56 

355.  9 

6.2 

16 

415.  9 

7.3 

76 

475.9 

8.3 

36 

535.9 

9.4 

96 

595.9 

10.4 

57 

356.9 

6.2 

17 

416.9 

7.3 

77 

476.9 

8.3 

37 

536. 9 

9.4 

97 

596.9      10.4    1 

58 

357.9 

6.2 

18 

417.9 

7.3 

78 

477.9 

8.3 

38 

537.9 

9.4 

98 

597.9     10.4    1 

59 

358.9 

6.3 

19 

418.9 

7.3 

79 

478.9 

8.4 

39 

538.9 

9.4 

99 

598.9 

10.4 

60 

359.9 

6.3 

20 

419.9 

7.3 

80 

479.9 

8.4 

40 

539. 9 

9.4 

600 

599.9 

10.  5 

Di8t. 

Dep. 

Lat. 

DIst. 

Dep. 

Lat. 

Diet. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

89°  (91°,  269° 

,  271°). 
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TABLE  2. 

Difference  of  Latitude  and  Depart 

ure  for  2"  (1 

78°,  182 

°,  358° 

)• 

Dist. 

Lat. 

Dep. 

Diat. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

1.0 

0.0 

61 

61.0 

2.1 

121 

120.9 

4.2 

181 

180.9 

6.3 

241 

240.9 

8.4 

2 

2.0 

0.1 

62 

62.0 

2.2 

22 

121.9 

4.3 

82 

181.9 

6.4 

42 

241.9 

8.4 

3 

3.0 

0.1 

63 

63.0 

2.2 

23 

122.9 

4.3 

83 

182.9 

6.4 

43 

242.9 

8.5 

4 

4.0 

0.1 

64 

64.0 

2.2 

24 

123. 9 

4.3 

84 

183.9 

6.4 

44 

243.9 

8.5 

5 

5.0 

0.2 

65 

65.0 

2.3 

25 

124.9 

4.4 

85 

184.9 

6.5 

45 

244.9 

8.6 

6 

6.0 

0.2 

66 

66.0 

2.3 

26 

125.9 

4.4 

86 

185.9 

6.5 

46 

245.9 

8.6 

7 

7.0 

0.2 

67 

67.0 

2.3 

27 

126.9 

4.4 

87 

186.9 

6.5 

47 

246.8 

8.6 

8 

8.0 

0.3 

68 

68.0 

2.4 

28 

127.9 

4.5 

88 

187.9 

6.6 

48 

247.8 

8.7 

9 

9.0 

0.3 

69 

69.0 

2.4 

29 

128.9 

4.5 

89 

188.9 

6.6 

49 

248.8 

8.7 

10 

10.0 

0.3 

70 

70.0 

2.4 

30 

129.9 

4.5 

90 

189.9 

6.6 

50 

249.8 

8.7 

11 

11.0 

0.4 

71 

71.0 

2.5 

131 

130.9 

4.6 

191 

190.9 

6.7 

251 

250.8 

8.8 

12 

12.0 

0.4 

72 

72.0 

2.5 

32 

131.9 

4.6 

92 

191.9 

6.7 

52 

251.8 

8.8 

13 

13.0 

0.5 

73 

73.0 

2.5 

33 

132.9 

4.6 

93 

192.9 

6.7 

53 

252.8 

8.8 

14 

14.0 

0.5 

74 

74.0 

2.6 

34 

133.9 

4.7 

94 

193. 9 

6.8 

54 

253.  8 

8.9 

15 

15.0 

0.5 

75 

75.0 

2.6 

35 

134.9 

4.7 

95 

194.9 

6.8 

55 

254.8 

8.9 

16 

16.0 

0.6 

76 

76.0 

2.7 

36 

135.9 

4.7 

96 

195.  9 

6.8 

56 

255.  8 

8.9 

17 

17.0 

0.6 

77 

77.0 

2.7 

37 

136.9 

4.8 

97 

196.9 

6.9 

57 

256.8 

9.0 

18 

18.0 

0.6 

78 

78.0 

2.  7 

38 

137.9 

4.8 

98 

197.9 

6.9 

58 

257.8 

9.0 

19 

19.0 

0.7 

79 

79.0 

2.8 

39 

138. 9 

4.9 

99 

198.9 

6.9 

59 

258.8 

9.0 

20 

20.0 

0.7 

80 

80.0 

2.8 

40 

139.9 

4.9 

200 

199.9 

7.0 

60 

259.8 

9.1 

21 

21.0 

0.7 

81 

81.0 

2.8 

141 

140.9 

4.9 

201 

200.9 

7.0 

261 

260.8 

9.1 

22 

22.0 

0.8 

82 

82.0 

2.9 

42 

141.9 

5.0 

02 

201.9 

7.0 

62 

261.8 

9.1 

23 

23.0 

0.8 

83 

82.9 

2.9 

43 

142.9 

5.0 

03 

202.9 

7.1 

63 

262.8 

9.2 

24 

24.0 

0.8 

84 

83.9 

2.9 

44 

143.9 

5.0 

04 

203.  9 

7.1 

64 

263.8 

9.2 

25 

25.0 

0.9 

85 

84.9 

3.0 

45 

144.9 

.5.1 

05 

204.  9 

7.2 

65 

264.8 

9.2 

26 

26.0 

0.9 

86 

85.9 

3.0 

46 

145.9 

5.1 

06 

205.  9 

7.  2 

66 

265.8 

9.3 

27 

27.0 

0.9 

87 

86.9 

3.0 

47 

146.9 

5.1 

07 

206.9 

7  2 

67 

266.8 

9.3 

28 

28.0 

1.0 

88 

87.9 

3.1 

4S 

147.9 

5.2 

08 

207.9 

7^3 

68 

267.  8 

9.4 

29 

29.0 

1.0 

89 

88.9 

3.1 

49 

148.9 

5.2 

09 

208.9 

7.3 

69 

268.8 

9.4 

30 

30.0 

1.0 

90 

89.9 

3.1 

.50 

149.9 

5.2 

10 

209.9 

7.3 

70 

269.8 

9.4 
9.5 

31 

31.0 

1.1 

91 

90.9 

3.2 

151 

150.9 

5.3 

211 

210.9 

7.4 

271 

270.8 

32 

32.0 

1.1 

92 

91.9 

3.2 

52 

151.9 

5.3 

12 

211.9 

7.4 

72 

271.8 

9.5 

33 

33.0 

1.2 

93 

92.9 

3.2 

53 

152.9 

5.3 

13 

212.9 

7.4 

73 

272.  8 

9.5 

34 

34.0 

1.2 

94 

93.9 

3.3 

54 

153.9 

5.4 

14 

213.  9 

7.5 

74 

273.8 

9.6 

35 

35.0 

1.2 

95 

94.9 

3.3 

55 

1.54.  9 

5.4 

15 

214.9 

7.5 

75 

274.8 

9.6 

36 

36.0 

1.3 

96 

95.9 

3.4 

56 

1.55.9 

.5.4 

16 

215. 9 

7.5 

76 

275.8 

9.6 

37 

37.0 

1.3 

97 

96.9 

3.4 

57 

156. 9 

5.5 

17 

216.9 

7.6 

77 

276.8 

9.7 

38 

38.0 

1.3 

98 

97.9 

3.4 

58 

157.9 

5.5 

18 

217.9 

7.6 

78 

277.8 

9.7 

39 

39.0 

1.4 

99 

98.9 

3.5 

59 

1.58.  9 

5.5 

19 

218.  9 

7.6 

79 

278.8 

9.7 

40 

40.0 

1.4 

100 

99.9 

3.5 

60  1  159.  9 

5.6 

20 

219.9 

7.7 

80 

279.8 

9.8 

41 

41.0 

1.4 

101 

100.9 

'  3.5 

161 

160.9 

5.6 

221 

220.9 

7.7" 

281 

280.8 

9.8 

42 

42.0 

1.5 

02 

101.9 

3.6 

62 

161.9 

5.7 

22 

221.9 

7.  7 

82 

281.8 

9.8 

43 

43.0 

1.5 

03 

102.9 

3.6 

63 

162.9 

.5.7 

23 

222.  9 

7.8 

83 

282.8 

9.9 

44 

44.0 

1.5 

04 

10,3.  9 

3.6 

64 

163.9 

.5.7 

24 

223.  9 

7.8 

84  j  283.8 

9.9 

45 

45.0 

1.6 

05 

104.9 

3.7 

65 

164.9 

5.8 

25 

224.9 

7.9 

85 

284.  8 

9.9 

46 

46.0 

1.6 

06 

105.9 

3.7 

66  1  165.9 

.5.8 

26 

225.9 

7.9 

86 

285.8 

10.0 

47 

47.0 

1.6 

07 

106.9 

.3.7 

67  f  166.9 

5.8 

27 

226.9 

7.9 

87 

286.8 

10.0 

48 

48.0 

1.7 

08 

107.  9 

3.8 

68  !  167.9 

5.9 

28 

227.9 

8.0 

88 

287. 8 

10.1 

49 

49.0 

1.7 

09 

108.  9 

3.8 

69     168.9 

5.9 

29 

228.  9 

8.0 

89 

288.8 

10.1 

50 

50.0 

1.7 

10 

109.9 

3.8 

70     169.9 

5.9 

30 

229.  9 

8.0 

90 

289.8 

10.1 

51 

51.0 

1.8 

111 

11079 

3.9 

171  1   170.9 

6.0 

231 

2.30.  9 

'8.1 

291 

290.8 

10.2 

52 

52.0 

1.8 

12 

111.9 

3.9 

72  I  171.9 

6.0 

32 

231.9 

8.1 

92 

291.8 

10.2 

53 

53.0 

1.8 

13 

112.9 

3.9 

73  1  172.9 

6.0 

33 

232.9 

8.1 

93 

292.  8 

10.2 

54 

54.0 

1.9 

14 

11.3.9 

4.0 

74 

173.9 

6.1 

34 

233.  9 

8.2 

94 

293.8 

10.3 

55 

55.0 

1.9 

15 

114.9 

4.0 

75 

174.9 

6.1 

35 

234. 9 

8.2 

95 

294.8 

10.3 

66 

56.0 

2.0 

16 

115.9 

4.0 

76 

17.5.9 

6.1 

36 

235.  9 

8.2 

96 

295.  8 

10.3 

57 

57.0 

2.0 

17 

116.9 

4.1 

77 

176.  9 

6.  2 

37 

236.  9 

8.3 

97 

296.8 

10.4 

58 

58.0 

2.0 

18 

117.9 

4.1 

78 

177.9 

6.2 

38 

237.  9 

8.3 

98 

297.  8 

10.4 

59 

59.0 

2.1 

19 

118.9 

4.2 

79 

178.9 

6.2 

39 

238.9 

8.3 

99 

298.  8 

10.4 

60 

60.0  !    2.1 

i 

20 

119.9 

4.2 

80 

179.9 

6.3 

40 

239.9 

8.4 

300     2<)9. 8 

10.5 

Dlst. 

Dcp.     !    Lat. 

Dist. 

Dep. 

ijit. 

DUl. 

Dcp. 

Ijit. 

Dist. 

Dcp. 

Lat. 

Dlst.  1    Dep. 

Lat. 

■^S"  (92°,  268° 

,  272°) 

TABLE  2. 
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Difference  of  Latitude  and  Depart 

lire  for  2°  (1 

■8°,  182°,  358° 

• 

Dlst. 

Lat. 

Dep. 

Dlst. 

Lat. 

Dep. 

Diat. 

Lat. 

Dep. 

Dlst. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

801 

300.8 

10.5 

361 

360.8 

12.6 

421 

420.8 

14.7 

481 

480.7 

16.8 

541 

540.7 

18.9 

02 

301.8 

10.5 

62 

361.8 

12.6 

22 

421.8 

14.7 

82 

481.  7 

16.8 

42 

541.7 

18.9 

03 

302.8 

10.6 

63 

362.8 

12.7 

23 

422.8 

14.7 

83 

482.7 

16.8 

43 

542.  7 

18.9 

04 

303.8 

10.6 

64 

363.8 

12.7 

24 

423.8 

14.8 

84 

483.7 

16.9 

44 

543.7 

19.0 

05 

304.8 

10.6 

65 

364.8 

12.7 

25 

424.8 

14.8 

85 

484.7 

16.9 

45 

544.7 

19.0 

06 

305.8 

10.7 

66 

365.8 

12.8 

26 

425.7 

14.9 

86 

485.7 

16.9 

46 

545. 7 

19.0 

07 

306.8 

10.7 

67 

366.  8 

12.8 

27 

426.7 

14.9 

87 

486.7 

17.0 

47 

546.7 

19.1 

08 

307. 8 

10.7 

68 

367.  8 

12.8 

28 

427.7 

14.9 

88 

487.7 

17.0 

48 

547.7 

19.1 

09 

308.8 

10.8 

69 

368.8 

12.9 

29 

428.  7 

15.0 

89 

488.7 

17.0 

49 

548.7 

19.1 

10 

309.8 

10.8 

70 

369.8 

12.9 

30 

429.7 

15.0 

90 

489.7 

17.1 

50 

549.7 

19.2 

311 

310.8 

10.8 

371 

370.8 

12.9 

431 

430.7 

15.0 

491 

490.7 

17.1 

551 

550.  7 

19.2 

12 

311.8 

10.9 

72 

371.8 

13.0 

32 

431.7 

15.1 

92 

491.7 

17.1 

52 

551.  7 

19.2 

13 

312.  8 

10.9 

73 

372.8 

13.0 

33 

432.7 

15.1 

93 

492.7 

17.2 

53 

552.  7 

19.3 

14 

313.8 

10.9 

74 

373.8 

13.0 

34 

433.7 

15.1 

94 

493.7 

17.2 

54 

553.  7 

19.3 

15 

314.8 

11.0 

75 

374.8 

13.1 

35 

434.7 

15.2 

95 

494.7 

17.2 

55 

554.7 

19.3 

16 

315. 8 

11.0 

76 

375.8 

13. 1 

36 

435.7 

15.2 

96 

495.7 

17.3 

56 

555.7 

19.4 

17 

316.8 

11.0 

77 

376. 8 

13.1 

37 

436.  7 

15.2 

97 

496.7 

17.3 

57 

556.  7 

19.4 

18 

317.8 

11.1 

78 

377.8 

13.2 

38 

437.7 

15.3 

98 

497.7 

17.3 

58 

557.7 

19.4 

19 

318.8 

11.1 

79 

378.8 

13.2 

39 

438.7 

15.3 

99 

498.7 

17.4 

59 

558.7 

19.5 

20 

319.8 

11.2 

80 

379.8 

13.2 

40 

439.7 

15.3 

500 

499.7 

17.4 

60 

559.  7 

19.5 

321 

320.8 

11.2 

381 

380.8 

13.3 

441 

440.7 

15.4 

501 

500.  7  1  17. 5 

561 

560.7 

19.5 

22 

321.  8 

11.2 

82 

381.8 

13.3 

42 

441.7 

15.4 

02 

501.  7 

17.5 

62 

561.7 

19.6 

23 

322.8 

11.3 

83 

382.8 

13.3 

43 

442.7 

15.4 

03 

502.7 

17.5 

63 

562.  7 

19.6 

24 

323.8 

11.3 

84 

383.8 

13.4 

44 

443.7 

15.5 

04 

503.7 

17.6 

64 

563.7 

19.6 

25 

324.8 

11.3 

85 

384.8 

13.4 

45 

444.7 

15.5 

05 

504.  7 

17.6 

65 

564.7 

19.7 

26 

325. 8 

11.4 

86 

385.8 

13.5 

46 

445.7 

15.6 

06 

505.7 

17.6 

66 

565.7 

19.7 

27 

326.8 

11.4 

87 

386.8 

13.5 

47 

446.7 

15.6 

07 

506.7 

17.7 

6Z 

566.7 

19.7 

28 

327.8 

11.4 

88 

387.8 

13.5 

48 

447.7 

15.6 

08 

507.7 

17.7 

68 

567.7 

19.8 

29 

328.  8 

11.5 

89 

388. 8 

13.6 

49 

448.7 

15.7 

09 

508.7 

17.7 

69 

568.  7 

19.8 

30 

329.8 

11.5 

90 

389.8 

13.6 

50 

449.7 

15.7 

10 

509.7 

17.8 

70 

569.7 

19.9 

331 

330.8 

U.5 

391 

390.8 

13.6 

451 

450.7 

15.  7 

511 

510.7 

17.8 

571 

570.7 

19.9 

32 

331.8 

11.6 

92 

391.  8 

13.7 

52 

451.7 

15.8 

12 

511.7 

17.8 

72 

571.7 

19.9 

33 

332.8 

11.6 

93 

392.8 

13.7 

53 

452.7 

15.8 

13 

512.7 

17.9 

73 

572.7 

20.0 

34 

3.33.  8 

11.6 

94 

393.8 

13.7 

54 

453.7 

15.8 

14 

513.7 

17.9 

74 

573.6 

20.0 

■.io 

334.  8 

11.7 

95 

394.8 

13.8 

55 

454.7 

15.9 

15 

514.7 

17.9 

75 

574.6 

20.0 

36 

335.  8 

11.7 

96 

395.8 

13.8 

56 

4.55.  7 

15.9 

16 

51.5.  7 

18.0 

76 

575. 6 

20.1 

37 

336.  8 

11.7 

97 

396.8 

13.8 

57 

456.7 

15.9 

17 

516.7 

18.0 

77 

576.  ti 

20.1 

3S 

337.  8 

11.8 

98 

397.8 

13.9 

58 

457.7 

16.0 

18 

517.7 

18.1 

78 

577.6 

20.1 

39 

338.  8 

11.8 

99 

398.8 

13.9 

59 

458.  7 

16.0 

19 

518.7 

18.1 

79 

578.6 

20.2 

40 

339.8 

11.9 

400 

399.8 

13.9 

60 

459.7 

16.0 

20 

519.7 

18.1 

80 

579.6 

20.2 

341 

340.8 

11.9 

401 

400.8 

14.0 

461 

460.7 

16.1 

521 

520.7 

18.2 

581 

580.6 

20.2 

42 

341.8 

11.9 

02 

401.8 

14.0 

62 

461.7 

16.1 

22 

521.7 

18.2 

82 

581.6 

20.3 

43 

342.8 

12.0 

03 

402.8 

14.0 

63 

462.7 

16.1 

23 

522.7 

18.2 

83 

582.6 

20.3 

44 

343.8 

12.0 

04 

403.8 

14.1 

64 

463.7 

16.2 

24 

523.7 

18.3 

84 

583.6 

20.3 

45 

344.8 

12.0 

05 

404.8 

14.1 

65 

464.7 

16.2 

25 

524.  7 

18.3 

85 

584.6 

20.4 

46 

345.8 

12.1 

06 

405.  8 

14.2 

66 

465.7 

16.2 

26 

525.7 

18.4 

86 

585.6 

20.4 

47 

346.8 

12.1 

07 

406.8 

14.2 

67 

466.7 

16.3 

27 

526.7 

18.4 

87 

586.6 

20.4 

48 

347.8 

12.1 

08 

407.8 

14.2 

68 

467.7 

16.3 

28 

527.7 

18.4 

88 

587.6 

20.5 

49 

348.8 

12.2 

09 

408.8 

14.3 

69 

468.7 

16.4 

29 

528.7 

18.5 

89 

588.6 

20.5 

50 

349.  8 

12.2 

10 

409.8 

14.3 

70 

469.7 

16.4 

30 

529.7 

18.5 

90 

589.6 

20.5 

351 

350.8 

12.2 

411 

410.8 

14.3 

471 

470.7 

16.4 

531 

530.7 

18.5 

591 

590.6 

20.6 

52 

351.8 

12.3 

12 

411.8 

14.4 

72 

471.7 

16.5 

32 

531.7 

18.6 

92 

591.6 

20.6 

53 

352.8 

12.3 

13 

412.8 

14.4 

73 

472.7 

16.5 

33 

532.7 

18.6 

93 

592.6 

20.6 

54 

353.8 

12.3 

14 

413.  8 

14.4 

74 

473.7 

16.5 

34 

533.  7 

18.6 

94 

593. 6 

20.7 

55 

354. 8 

12.4 

15 

414.8 

14.5 

75 

474.7 

16.6 

35 

534.  7 

18.7 

95 

594.6 

20.7 

56 

355.8 

12.4 

16 

415.8 

14.5 

76 

475.  7 

16.6 

36 

535.  7 

18.7 

96 

595.6 

20.7 

57 

356.8 

12.4 

17 

416.8 

14.5 

77 

476.7 

16.6 

37 

536.  7 

18.7 

97 

596.6 

20.8 

58 

:«7.8 

12.5 

18 

417.8 

14.6 

78 

477.7 

16.7 

38 

.537.  7 

18.8 

98 

597. 6 

20.8 

59 

358.8 

12.5 

19 

418.8 

14.6 

79 

478.7 

16.7 

39 

538.  7 

18.8 

99 

598.  6 

20.8 

60 

359.8 

12.5 

20 

419.8 

14.6 

80 

479.7 

16.7 

40 

539.  7 

18.8 

600 

599.6 

20.9 

Dlst. 

Dep. 

Lat. 

DUt. 

Dep. 

Lat. 

Dust. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

88°  (92°,  268' 

,  272°). 
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TABLE  2. 

Diiference  of  Latitude  and  Depart 

ure  for  3°  (1 

77°,  183 

°,  357° 

). 

DiBt. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist, 

Ut. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist,  1     Lat. 

Dep. 

1 

1.0 

0.1 

61 

60.9 

3.2 

121 

120.8 

6.3 

181 

180.8 

9.5 

241 

240.7 

12.6 

2 

2.0 

0.1 

62 

61.9 

3.2 

22 

121.8 

6.4 

82 

181.8 

9.5 

42 

241.7 

12.7 

3 

3.0 

0.2 

63 

62.9 

3.3 

23 

122.8 

6.4 

83 

182.7 

9.6 

43 

242.7 

12.7 

4 

4.0 

0.2 

64 

63.9 

3.3 

24 

123.  8 

6.5 

84 

183.7 

9.6 

44 

243.7 

12.8 

5 

5.0 

0.3 

65 

64.9 

3.4 

25 

124.8 

6.5 

Sb 

184.7 

9.7 

45 

244.7 

12.8 

6 

6.0 

0.3 

66 

65.9 

3.5 

26 

125.  8 

6.6 

86 

185.7 

9.7 

46 

245.7 

12.9 

7 

7.0 

0.4 

67 

66.9 

3.5 

27 

■  126.  8 

6.6 

87 

186.7 

9.8 

47 

246.7 

12.9 

8 

8.0 

0.4 

68 

67.9 

3.6 

28 

127.8 

6.7 

88 

187.7 

9.8 

48 

247.7 

13.0 

9 

9.0 

0.5 

69 

68.9 

3.6 

29 

128.8 

6.8 

89 

188.7 

9.9 

49 

248.7 

13.0 

10 

10.0 

0.5 

70 

69.9 

3.7 

30 

129.8 

6.8 

90 

189.7 

9.9 

50 

249.7 

13.1 

11 

11.0 

0.6 

71 

70.9 

3.7 

131 

130.8 

6.9 

191 

190.7 

10.0 

251 

250.7 

13.1 

12 

12.0 

0.6 

72 

71.9 

3.8 

32 

131.8 

6.9 

92 

191.7 

10.0 

52 

251.7 

13.2 

13 

13.0 

0.7 

73 

72.9 

3.8 

33 

132.8 

7.0 

93 

192.  7 

10.1 

53 

252.  7 

13.2 

14 

14.0 

0.7 

74 

73.9 

3.9 

34 

133.8 

7.0 

94 

193.7 

10.2 

54 

253.  7 

13.3 

15 

15.0 

0.8 

75 

74.9 

3.9 

35 

134.8 

7.1 

95 

194.7 

10.2 

55 

254.  7 

13.3 

16 

16.0 

0.8 

76 

75.9 

4.0 

36 

135. 8 

7.1 

96 

195.  7 

10.3 

66 

255.  t'> 

13.4 

17 

17.0 

0.9 

77 

76.9 

4.0 

37 

136.8 

7.  2 

97 

196.7 

10.3 

57 

256.6 

13.5 

18 

18.0 

0.9 

78 

77.9 

4.1 

38 

137.8 

7.  2 

98 

197.  7 

10.4 

58 

257. 6 

13.5 

19 

19.0 

1.0 

79 

78.9 

4.1 

39 

138.8 

7.3 

99 

198.7 

10.4 

59 

258.6 

13.6 

20 

20.0 

1.0 

80 

79.9 

4.2 

40 

139.8 

7.3 

200 

199.7 

10.5 

60 

259.6 

13.6 

21 

21.0 

1.1 

81 

80.9 

4.2 

141 

140.8 

7.4 

201 

200.7 

10.5 

261 

260.6 

13.7 

22 

22.0 

1.2 

82 

81.9 

4.3 

42 

141.8 

7.4 

02 

201.  7 

10.6 

62 

261.6 

13.7 

23 

23.0 

1.2 

83 

82.9 

4.3 

43 

142.8 

7.5 

03 

202.  7 

10.6 

63 

262.  6 

13.8 

24 

24.0 

1.3 

84 

83.9 

4.4 

44 

143.  8 

7.  5 

04 

203.  7 

10.7 

64 

263.6 

13.8 

25 

25.0 

1.3 

85 

84.9 

4.4 

45 

144.8 

7.6 

05 

204.  7 

10.7 

65 

264.  6 

13.9 

26 

26.0 

1.4 

86 

85.9 

4.5 

46 

145.  8 

7.6 

06 

205.  7 

10.8 

66 

265.  6 

13.9 

27 

27.0 

1.4 

87 

86.9 

4.6 

47 

146.8 

7.  7 

07 

206.  7 

10.8 

67 

266.6 

14.0 

28 

28.0 

1.5 

8S 

87.9 

4.6 

48 

147.  8 

7.  7 

08 

207.  7 

10.9 

68 

267.  6 

14.0 

29 

29.0 

1.5 

89 

88.9 

4.7 

49 

148.8 

7.8 

09 

208.  7 

10.9 

69 

268.6 

14.1 

30 

30.0 

1.6 

90 

89.9 
90.9 

4.7 

50 
151 

149.  8 

7.9 

10 
"211 

209.7 
210.  7 

11.0 
11.0 

70 

269.  6 
270.6 

14.1 
14.2 

31 

31.0 

1.6 

91 

4.8 

150.8 

7.9 

271 

32 

32.0 

1.7 

92 

91.9 

4.8 

52 

151.8 

8.0 

12 

211.7 

11.1 

72 

271.6 

14.2 

33 

33.0 

1.7 

93 

92.9 

4.9 

53 

152.8 

8.0 

13 

212.  7 

11.1 

73 

272.  6 

14.3 

34 

34.0 

1.8 

94 

93.9 

4.9 

54 

153.8 

8.1 

14 

213.  7 

11.2 

74 

273.6 

14.3 

35 

35.0 

1.8 

95 

94.9 

5.0 

55 

154.8 

8.1 

15 

214.7 

11.3 

75 

274.6 

14.4 

36 

36.0 

1.9 

96 

95.9 

5.0 

56 

155.8 

8.2 

16 

215.7 

11.3 

76 

275.6 

14.4 

37 

36.9 

1.9 

97 

96.9 

5.1 

57 

156.8 

8.2 

17 

216.7 

11.4 

77 

276. 6 

14.5 

38 

37.9 

2.0 

98 

97.9 

5.1 

58 

157.8 

8.3 

18 

217.7 

11.4 

78 

277.6 

14.5 

39 

38.9 

2.0 

99 

98.9 

5.2 

59 

158.8 

8.3 

19 

218.7 

11.5 

79 

278.6 

14.6 

40 

39.9 

2.1 

100 

99.9 

5.2 
5.3 

60 

161 

159.  8 
160.8 

8.4 
8.4 

20 
221 

219.7 
220.  7 

11.5 
11.6 

80 
281 

279.6 
280.6 

14.7 
14.7 

41 

40.9 

2.1 

101 

100.9 

42 

41.9 

2.2 

02 

101.9 

5.3 

62 

161.8 

8.5 

22 

221.7 

11.6 

82 

281.6 

14.8 

43 

42.9 

2.3 

03 

102.9 

5.4 

63 

162.8 

8.5 

23 

222.7 

11.7 

83 

282.6 

14.8 

44 

43.9 

2.3 

04 

103.9 

5.4 

64 

163.8 

8.6 

24 

223.7 

11.7 

84 

283.6 

14.9 

45 

44.9 

2.4 

05 

104.9 

5.5 

65 

164.8 

8.6 

25 

224.7 

11.8 

85 

284.  6 

14.9 

46 

45.9 

2.4 

06 

105.9 

5.5 

66 

165.8 

8.7 

26 

225.7 

11.8 

86 

2&5.6 

1.5.0 

47 

46.9 

2.5 

07 

106.9 

5.6 

67 

166. 8 

8.7 

27 

226.7 

11.9 

87 

286.6 

15.0 

48 

47.9 

2.5 

08 

107.9 

5.7 

68 

167.8 

8.8 

28 

227.7 

U.O 

88 

287.  6 

15.1 

49 

48.9 

2.6 

09 

108.9 

5.7 

69      168.8 

8.8 

29 

228.7 

12.0 

89 

288.6 

15.1 

50 

49.9 

2.6 

10 

109.  8 

5.8 

70 

169.8 

8.9 

30 

229.7 

12.0 

90 

289.6 

15.2 

51 

50.9 

2.7 

iir 

110.8 

5.8 

171 

170.8 

8.9 

231 

230.~7 

12.1 

291 

290.6 

15.2 

52 

51.9 

2.7 

12 

111.8 

5.9 

72 

171.8 

9.0 

32 

231.7 

12.1 

92 

291.6 

15.3 

63 

62.9 

2.8 

13 

112.8 

6.9 

73 

172.8 

9.1 

33 

232.7 

12. 2 

93 

292.6 

15.3 

54 

53.9 

2.8 

14 

113.8 

6.0 

74 

173.8 

9.1 

34 

233.  7 

12!  2 

94 

293.6 

15.4 

56 

64.9 

2.9 

15 

114.8 

6.0 

75 

174.8 

9.2 

.3.5 

234.7 

12.3 

95 

294.6 

1.5.4 

66 

56.9 

2.9 

16 

115.8 

6.1 

76 

175.8 

9.  2 

36 

235.  7 

12.4 

96 

295.6 

15.  5 

67 

56.9 

3.0 

17 

116.8 

6.1 

77 

176.8 

9.3 

37 

236.7 

12.4 

97 

296.6 

15.6 

58 

57.9 

3.0 

18 

117.8 

6.2 

78 

177.8 

9.3 

38 

237.7 

12.5 

98 

297.6 

15.6 

59 

68.9 

3.1 

19 

118.8 

6.2 

79 

178.8 

9.4 

39 

238.7 

12.5 

99 

298.6 

15.6 

60 

59.9 

3.1 

20 

119.8 

6.3 

80 

179.8 

9.4 

40 

239.7 

12.6 

300 

299.6 

15.7 

Diit. 

Dcp. 

Lat. 

Diet. 

Dep. 

Lat.' 

Dl»t. 

Dep. 

Lat. 

Dint. 

Dep. 

Lat. 

Dlat 

Dep. 

Lat. 

87"  (93°,  267 

',  273"). 

tablp:  2. 
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Difference  of  Latitude  and  Departure  for  3°  (177°,  183 

°,  367° 

)■ 

Dirt. 

Lat. 

Dep. 

Dlst. 

Lat. 

D«p. 

Dirt. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dirt. 

Lat. 

Dep. 

301 

300.6 

15.7 

361 

360.5 

18.9 

421 

420.4 

22.0 

481 

480.3 

25.2 

541 

540.2 

28.3 

02 

301.6 

15.8 

62 

361.5 

19.0 

22 

421.4 

22.1 

82 

481.3 

25.2 

42 

541.2 

28.4 

03 

302. 6 

15.9 

63 

362. 5 

19.0 

23 

422.4 

22.2 

83 

482.3 

25.3 

43 

542.2 

28.4 

04 

303. 5 

15.9 

64 

.363.  5 

19.1 

24 

423.4 

22.2 

84 

483.  3 

25.3 

44 

543.  2 

28.5 

05 

304.  5 

16.0 

65 

364. 5 

19.1 

25  !  424.4 

22.3 

85 

484.3 

25.4 

45 

544.  2 

28.5 

06 

305.5 

16.0 

66 

S6r>.b 

19.2 

26  1  425.  4 

22.3 

86 

485.3 

25.4 

46 

545.2 

28.6 

07 

.SO(i.  5 

16.1 

67 

366.5 

19.2 

27  1  426.4 

22.4 

87 

486.3 

25.5 

47 

546.2 

28.6 

OS 

307.  5 

16.1 

68 

367.  5 

19.3 

28     427.4 

22.4 

88 

487.3 

25.5 

48 

547.  2 

28.7 

oy 

308.5 

16.2 

69 

368.5  i  19.3 

29  :  428.4 

22.5 

89 

488.3 

25.6 

49 

548.2 

28.7 

10 

309.5 
310.5 

16.2 

70 

369.  5 

19.4 

30  1  429.4 
431     430. 4 

22.  5 
22.6 

90 
491 

489.3 
490.  3 

25.6 

50 

549.  2 
550.2 

28.8 
28.8 

311 

16.3 

371 

370.  5 

19.4 

25.7 

551 

12 

311.5 

16.3 

72 

371.5 

19.5 

32  1  431.4 

22.6 

92 

491.3 

25.7 

52 

551.2 

28.9 

13 

312.5 

16.4 

73 

372.5 

19.5 

33 

432.4 

22.7 

93 

492.3 

25.8 

53 

552.  2 

28.9 

14 

313.5 

16.4 

74 

373.5 

19.6 

34 

433.4 

22.7 

94 

493.3 

25.9 

54 

553.2 

29.0 

15 

314.5 

16.5 

75 

374.5 

19.6 

35 

434.4 

22.8 

95 

494.3 

25.9 

55 

554.2 

29.1 

16 

315.5 

16.6 

76 

375.5 

19.7 

36 

435. 4 

22.8 

96 

495.  3 

26.0 

56 

555.  2 

29.1 

17 

316.5 

16.6 

77 

376. 5 

19.8 

37 

436.4 

22.9 

97 

496.3 

26.0 

57 

556.2 

29.2 

18 

317. 5 

16.7 

78 

377.4 

19.8 

38 

437.4 

22.9 

98 

497.  3 

26.1 

58 

557.  2 

29.2 

19 

318.  5 

16.7 

79 

378.4 

19.9 

.39 

438.4 

23.0 

99 

498.3 

26.1 

59 

558.2 

29.3 

20 

319.  5 
320. 5 

16.8 

80 

379.4 
380.4 

19.9 

40 

439.4 

23.0 

500 
501 

499.3 
500. 3 

26.2 

60 

559.2 

29.3 

321 

16.8 

381 

20.0 

441 

440.4 

23.1 

26.2 

561 

560.2 

29.4 

22 

321.5 

16.9 

82 

381.4 

20.0 

42 

441.4 

23. 1 

02 

501.3 

26.3 

62 

561.2 

29.4 

23 

322.5 

16.9 

83 

382.  4 

20.1 

43 

442.4 

23.2 

03 

502. 3 

26.3 

63 

562.2 

29.5 

24 

323.  5 

17.0 

84 

383.4 

20.1 

44 

443.  4 

23.3 

04 

503. 3 

26.4 

64 

563.  2 

29.5 

25 

324.5 

17.0 

.85 

384.4 

20.2 

45 

444.4 

23.  3 

05 

504. 3 

26.4 

65 

564.2 

29.6 

26 

325.  5 

17.1 

86 

38.5.4 

20.2 

46 

445.  4 

23.4 

06 

505. 3 

26.5 

66 

565. 2 

29.6 

27 

326.  5 

17.1 

87 

386.  4 

20.3 

47 

446.4  !  23.4 

07 

506. 3 

26.5 

67 

566.2 

29.7 

28 

327.  5 

17.2 

88 

,387.  4 

20.3 

48 

447.4 

23.5 

08 

507. 3 

26.6 

68 

567.2 

29.7 

29 

328.  5 

17.2 

89 

388.4 

20.4 

49 

448.4 

23.5 

09 

508. 3 

26.6 

69 

568.2 

29.8 

30 
331 

329.  5 
330.5 

17.3 
17.3 

90 
391 

389.  4 
390.4 

20.4 

50 

449.3 
450.  3 

23.6 

10 

509. 3 

26.7 

70 

569.2 

29.8 

20.5 

451 

23.6 

511 

510.3 

26.7 

571 

570.2 

29.9 

32 

331. 5 

17.4 

92 

391.4 

20.5 

52 

451.3 

2.3.7 

12 

.511. 3 

26.8 

72 

571.2 

29.9 

33 

332.  5 

17.5 

93 

392.  4 

20.6 

53 

4.52.  3 

23.7 

13 

512.3 

26.8 

73 

572.2 

30.0 

34 

333.5 

17.5 

94 

393.4 

20.6 

54 

453.3 

23.8 

14 

513.3 

26.9 

74 

573.2 

30.0 

35 

334.5 

17.6 

95 

394.4 

20.7 

55 

454.  3 

23.8 

15 

514.3 

27.0 

75 

574.2 

30.1 

36 

335.5 

17.6 

96 

395.  4 

20.7 

56 

4.55.  3 

23.9 

16 

515.3 

27.0 

76 

575.2 

30.1 

37 

336. 5 

17.7 

97 

396.4 

20.8 

57 

4.56.  3 

23.9 

17 

516.3 

27.1 

77 

576.  2 

30.2 

38 

337. 5 

17.7 

98 

397.4 

20.8 

58 

457.  3 

24.0 

18 

517.3 

27.1 

78 

577.2 

30.2 

39 

338.5 

17.8 

99 

398.  4 

20.9 

59 

4.58.  3 

24.0 

19 

518.3 

27.2 

79 

578.2 

30.3 

40 

.•«9.5 

17.8 

400 

399.  4 

20.9 

60 

459.  3 

24.1 

20 

519.  3 

27.2 

80 

579.2 

30.3 

341 

340.  5 

17.9 

401 

400.4 

21.0 

461 

460.3 

24.1 

521 

520.  3 

27.3 

581 

580.2 

30.4 

42 

341.5 

17.9 

02 

401.4 

21.1 

62 

461.3 

24.2 

22 

521.3 

27.3 

82 

581.2 

30.4 

43 

342. 5 

18.0 

03 

402.4 

21.1 

63 

462.3 

24.2 

23 

522.3 

27.4 

83 

582.2 

30.5 

44 

343.  5 

18.0 

04 

403.  4 

21.2 

64 

463.  3 

24.3 

24 

523.3 

27.4 

84 

583.2 

30.5 

45 

344.5 

18.1 

05 

404.4 

21.2 

65 

464.3 

24.4 

25 

524.3 

27.5 

85 

584.2 

30.6 

46 

345.  5 

18.1 

06 

405.  4 

21.3 

66 

465.  3 

24.4 

26 

525. 3 

27.5 

86 

585.2 

30.6 

47 

346.  5 

18.2 

07 

406.4 

21.3 

67 

466.3 

24.5 

27 

526. 3 

27.6 

87 

586.2 

30.7 

48 

347.  5 

18.2 

08 

407.4 

21.4 

68 

467.  3 

24.5 

28 

.527. 3 

27.6 

88 

587.2 

30.7 

49 

348.  5 

18.3 

09 

408.4 

21.4 

69 

468.3 

24.6 

29 

528.3 

27.7 

89 

588.2 

30.8 

50 
351 

349.5 
350.5 

18.3 

10 
411 

409.4 

21.5 

70 

469.3 

24.6 

30 

529.3 

27.7 

90 

589.2 

30.9 

18.4 

410.4 

21.5 

471 

470.3 

24.7 

531 

530.3 

27.8 

591 

590.  2 

30.9 

52 

:i51.5 

18.4 

12 

411.4 

21.6 

72 

471.3 

24.7 

32 

5.31.3 

27.8 

92 

591.2 

31.0 

53 

a52.5 

18.5 

13 

412.4 

21.6 

73 

472. 3 

24.8 

33 

532.3 

27.9 

93 

592.2 

31.0 

54 

353.  5 

18.5 

14 

413.  4 

21.7 

74 

473.3 

24.8 

34 

533. 3 

27.9 

94 

593.2 

31.1 

55 

354.  5 

18.6 

15 

414.4 

21.7 

75 

474.  3 

24.9 

35 

534. 3 

28.0 

95 

594.2 

31.1 

56 

355.5 

18.6 

16 

41.5.4 

21.8 

76 

475.  3 

24.9 

36 

.535.3 

28.1 

96 

595.  2 

31.2 

57 

;«6. 5 

18.7 

17 

416.4 

21.8 

77 

476.3 

25.0 

37 

536. 3 

28.1 

97 

596.  2 

31.2 

58 

357.5 

18.8 

18 

417.4 

21.9 

78 

477.3 

2.5.0 

38 

537. 3 

28.2 

98 

597.2 

31.3 

59 

358.5 

18.8 

19 

418.4 

21.9 

79 

478.3 

25.1 

39 

538.3 

28.2 

99 

598.2 

31.3 

60 

359.5 

18.9 

20 

419.4 

22.0 

80 

479.3 

2.5.1 

40 

539.3 

28.3 

600 

599.2 

31.4 

DUL 

Dep. 

Lat. 

Dirt. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dirt. 

Dep. 

Lat. 
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TABLE  2. 

Difference  of  Latitude  and  Departure  for  4°  (1 

■6°,  184 

\  356° 

. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

DisL 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist.  1     Lat. 

Dep. 

1 

1.0 

0.1 

61 

60.9 

4.3 

121 

120.7 

8.4 

181 

180.6 

12.6 

241  i  240.4 

16.8 

2 

2.0 

0.1 

62 

61.8 

4.3 

22 

121.7 

8.5 

82 

181.6 

12.7 

42     241.4 

16.9 

3 

3.0 

0.2 

63 

62.8 

4.4 

23 

122.7 

8.6 

83 

182.6 

12.8 

43     242. 4 

17.0 

4 

4.0 

0.3 

64 

63.8 

4.5 

24 

123.7 

8.6 

84 

183.6 

12.8 

44     243. 4 

17.0 

5 

5.0 

0.3 

65 

64.8 

4.5 

25 

124.7 

8.7 

85 

184.5 

12.  9 

45     244. 4 

17.1 

6 

6.0 

0.4 

66 

65.8 

4.6 

26 

125.7 

8.8 

86 

185.5 

1.3.0 

46     245. 4 

17.2 

7 

7.0 

0.5 

67 

66.8 

4.7 

27 

126.7 

8.9 

87 

186.5 

13.0 

47     246. 4 

17.2 

8 

8.0 

0.6 

68 

67.8 

4.7 

28 

127.7 

8.9 

88 

187.5 

13.1 

48     247. 4 

17.3 

9 

9.0 

0.6 

69 

68.8 

4.8 

29 

128.7 

9.0 

89 

188.5 

13.2 

49     248. 4 

17.4 

10 

10.0 

0.7 

70 

69.8 

4.9 

30 

129.  7 

9.1 

90 

189.5 

13.3 

50     249.4 

17.4 

11 

11.0 

0.8 

71 

70.8 

5.0 

131 

130.  7 

9.1 

191 

190.5 

13.3 

251     250. 4 

17.5 

12 

12.0 

0.8 

72 

71.8 

5.0 

32 

131.7 

9.2 

92 

191.5 

13.4 

52     251.4 

17.6 

13 

13.0 

0.9 

73 

72.8 

5.1 

33 

132.7 

9.3 

93 

192.5 

13.5 

53     252. 4 

17.6 

14 

14.0 

1.0 

74 

73.8 

5.2 

34 

133.7 

9.3 

94 

193.5 

13.5 

64     253. 4 

17.7 

15 

15.0 

1.0 

75 

74.8 

5.2 

35 

134.7 

9.4 

95 

194.5 

13.6 

65     254. 4 

17.8 

16 

16.0 

1.1 

76 

75.8 

5.3 

36 

135.7 

9.5 

96 

195.6 

13.7 

56     255. 4 

17.9 

17 

17.0 

1.2 

77 

76.8 

5.4 

37 

136.7 

9.6 

97 

196.5 

13.7 

57     266. 4 

17.9 

18 

18.0 

1.3 

78 

77.8 

5.4 

38 

137.7 

9.6 

98 

197.6 

13.8 

58     257. 4 

18.0 

19 

19.0 

1.3 

79 

78.8 

5.5 

39 

138.7 

9.7 

99 

198.5 

13.9 

59     258.4 

18.1 

20 

20.0 

1.4 

80 

79.8 

5.6 

40 

139.7 

9.8 

200 

199.5 

14.0 

60     259.4 

18.1 

21 

20.9 

1.5 

81 

80.8 

5.7 

141 

140,7 

9.8 

201 

200.5 

14.0 

261      260. 4 

18.2 

22 

21.9 

1.5 

82 

81.8 

5.7 

42 

141.7 

9.9 

02 

201.5 

14.1 

62     261.4 

18.3 

23 

22.9 

1.6 

83 

82.8 

5.8 

43 

142.7 

10.0 

03 

202.5 

14.2 

63     262. 4 

18.3 

24 

23.9 

1.7 

84 

83.8 

5.9 

44 

143. 6 

10.0 

04 

203.5 

14.2 

64     263. 4 

18.4 

25 

24.9 

1.7 

85 

84.8 

5.9 

45 

144.  6 

10.1 

05 

204.5 

14.3 

65     264. 4 

18.5 

26 

25.9 

1.8 

86 

85.8 

6.0 

46 

145.6 

10.2 

06 

205.6 

14.4 

66     265.4 

18.6 

27 

26.9 

1.9 

87 

86.8 

6.1 

47 

146.6 

10.3 

07 

206.  6 

14.4 

67     266.3 

18.6 

28 

27.9 

2.0 

88 

87.8 

6.1 

48 

147.6 

10.3 

08 

207.5 

14.5 

68  1  267.3 

18.7 

29 

28.9 

2.0 

89 

88.8 

6.2 

49 

148.6 

10.4 

09 

208.  5 

14.6 

69  1  268.3 

18.8 

30 
31 

29.9 

2.1 

90 

89.8 

6.3 

50 

149.6 

10.5 

10 

209.5 

14.6 

70  1  269.3 

18.8 

30.9 

2.2 

91 

90.8 

6.3 

151 

150.6 

10.5 

211 

210.6 

14.7 

271     270.3 

18.9 

32 

31.9 

2.2 

92 

91.8 

6.4 

52 

151.6 

10.  6 

12 

211.6 

14.8 

72  ,  271.3 

19.0 

33 

32.9 

2.3 

93 

92.8 

6.5 

53 

152.  6 

10.7 

13 

212.5 

14.9 

73     272.3 

19.0 

34 

33.9 

2.4 

94 

93.8 

6.6 

54 

153.6 

10.7 

14 

213.  6 

14.9 

74     273. 3 

19.1 

35 

34.9 

2.4 

95 

94.8 

6.6 

55 

1.54. 6 

10.8 

15 

214.5 

15.0 

75 

274.3 

19.2 

36 

35.9 

2.5 

96 

95.8 

6.7 

56 

155.6 

10.9 

16 

215. 5 

15.1 

76 

275.3 

19.3 

37 

36.9 

2.6 

97 

96.8 

6.8 

57 

156. 6 

11.0 

17 

216.6 

15.1 

77 

276.3 

19.3 

38 

37.9 

2.7 

98 

97.8 

6.8 

58 

157. 6 

11.0 

18 

217. 5 

15.2 

78 

277.3 

19.4 

39 

38.9 

2.7 

99 

98.8 

6.9 

59 

158.6 

11.1 

19 

218.6 

15.3 

79 

278.3 

19.5 

40 

39.9 

2.8 

100 

99.8 

7.0 

60 

159. 6 

11.2 

20 

219.6 

16.3 

80 

279.3 

19.5 

41 

40.9 

2.9 

101 

100.8 

7.0 

161 

"160. 6 

11.2 

221 

220.  5 

16.4 

281 

280.3 

19.6 

42 

41.9 

2.9 

02 

101.8 

7.1 

62 

161.6 

11.3 

22 

221.5 

1.5.  5 

82 

281.3 

19.7 

43 

42.9 

3.0 

03 

102.7 

7.  2 

63 

162.6 

11.4 

23 

222.5 

15.6 

83 

282.3 

19.7 

44 

43.9 

3.1 

04 

103.7 

7.  3 

64 

163.6 

11.4 

24 

223.6 

15.6 

84 

283.3 

19.8 

45 

44.9 

3.1 

05 

104.7 

7.  3 

65 

164.6 

11.5 

25 

224.5 

15.7 

85 

284. 3 

19.9 

46 

45.9 

3.2 

06 

105.7 

7.4 

66 

165.6 

11.6 

26 

225.4 

16.  8 

86 

285. 3 

20.0 

47 

46.9 

3.3 

07 

106.  7 

7.  5 

67 

166.6 

11.6 

27 

226.4 

15.8 

87 

286. 3 

20. 0 

48 

47.9 

3.3 

08 

107.7 

7!  5 

(>8 

167.6 

11.7 

28 

227.  4 

16.9 

8S 

287.  3 

20. 1 

49 

48.9 

3.4 

09 

108.7 

7.6 

69 

168.6 

11.8 

29 

228^4 

16.0 

89 

288.  3 

20.  2 

50 
51 

49.9 

3.5 

10 
111 

U».  7 

7.7 

70 

169.6 

11.9 

30 

229.4 

16.0 

90 

289.  3 

20.  2 

50.9 

3.6 

110.7 

7.7 

l"7l 

170.6 

11.9 

231 

230.4 

16.1 

291 

290.3 

20.3 

52 

51.9 

3.6 

12 

111.7 

7s8 

72 

171.6 

12.0 

32 

231.4 

16.2 

92 

291.3 

20.4 

63 

52.9 

3.7 

13 

112.7 

7.9 

73 

172.6 

12.1 

33 

232. 4 

16.3 

93 

292.  3 

20.4 

54 

53.9 

3.8 

14 

113.7 

8.0 

74 

173.6 

12.1 

34 

233.4 

16.3 

94 

293!  3 

20.5 

55 

54.9 

3.8 

15 

114.7 

8.0 

75 

174.6 

12.2 

35 

234.4 

16.4 

95 

294.3 

20.6 

56 

55.9 

3.9 

16 

115.7 

8.1 

76 

175.6 

12.3 

36 

235.4 

16.5 

96 

295.  3 

20.  6 

67 

56.9 

4.0 

17 

116.7 

8.2 

77 

176.6 

12.3 

37 

236.4 

16.5 

97 

296.  3 

20.  7 

58 

57.9 

4.0 

18 

117.7 

8.2 

78 

177.6 

12.4 

38 

237. 4 

16.6 

98 

297.  3 

20.8 

59 

58.9 

4.1 

19 

118.7 

8.3 

79 

178.6 

12.5 

39 

2.38. 4 

16.7 

99 

298.3 

20.9 

60 

59.9 

4.2 

20 

119.7 

8.4 

80 

179.  6 
Dep. 

12.6 

40 

239.4 

16.7 

300 

299.3 

20.9 

DIst. 

Dep. 

Lat. 

DIst. 

Dep. 

Lat. 

Dist. 

Lnl. 

Dist. 

Dep. 

Lat. 

Diat. 

Dep. 

LaU 

86°;  (94°,  266 

°,  274° 

). 
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Difference  of  Latitude  aud  Departure  for 

4°  (176°,  184 

",  356° 

)• 

Dist. 

Lat. 

Dcp. 

DIst. 

Lat. 

Dep. 

Dist, 

Lat. 

Dep. 

Dist.  j      Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

300.3 

21.0 

361 

360.1 

25.2 

421 

420.  0 

29.4 

481 

479.8 

33.5 

541 

539.7 

37.7 

02 

301.3 

21.1 

62 

361.1 

25.2 

22 

421.0 

29.4 

82 

480.8 

33.6 

42 

540.7 

37.8 

03 

302.2 

21.1 

63 

362.1 

25.3 

23 

422.0 

29.5 

83 

481.8 

33.7 

43 

.541.7 

.37.9 

04 

303.  2 

21.2 

64 

363.1 

25.4 

24 

423. 0 

29.6 

84 

482.8 

33.7 

44 

542.  7 

37.  9 

05 

304.  2 

21.3 

65 

364.1 

25.  5 

25 

424. 0 

29.6 

85 

483.8 

33.8 

45 

543.  7 

3,S.  0 

0<> 

30.5.  2 

21.3 

66 

365.1 

25.5 

26 

424.  9 

29.7 

86 

484.8 

33.9 

46 

,544.7 

3S.  1 

07 

.•W).  2 

21.4 

67 

366.1 

25.6 

27 

425.  9 

29.8 

87 

485.  8 

33.9 

47 

545.  7 

38. 1 

08 

307.  2 

21.5 

68 

367.1 

25.7 

28 

426.  9 

29.9 

88 

486.8 

34.0 

48 

.546.  7 

38.  2 

*• 

308.2 

21.6 

69 

368. 1 

25.  7 

20 

427.  9 

29.9 

89 

487.  8 

34.1 

49 

,547.  7 

.38.3 

10 

309.  2 

21.6 

70 

369.1 

25.8 

30 

428.  9 

30.0 

90 

488.8 

34.2 

50 

.548.  7 

38.  3 

311 

310.2 

21.7 

371 

370. 1 

25.9 

431 

429.  9 

30.1 

491 

489.8 

34.2 

551 

549.  7 

38.  4 

12 

311.2 

21.  S 

72 

371.1 

25.9 

32 

430.9 

30.1 

92 

490.8 

34.3 

52 

550.  7 

38.5 

13 

312.2 

21.8 

73 

372.1 

26.0 

33 

431.9 

30.2 

93 

491.8 

34.4 

53 

551.7 

38.5 

14 

313.2 

21.9 

74 

373.1 

26.1 

34 

432.9 

30.3 

94 

492.8 

34.4 

54 

552.7 

38.6 

15 

314.2 

22.  0 

75 

374.1 

26.2 

35 

433.  9 

30.3 

95 

493.  8 

34.5 

55 

553. 6 

,38.7 

16 

315.2 

22  1 

76 

375.1 

26.2 

.36 

4.34. 9 

.30.4 

96 

494.8 

34.6 

56 

.554.  6 

.38.7 

17 

316.2 

22!  1 

77 

376.1 

26.3 

37 

435.  9 

30.5 

97 

495.  8 

34.6 

57 

,555. 6 

38.8 

18 

317.2 

22.  2 

78 

377.1 

26.4 

38 

436.9 

30.6 

98 

496.8 

34.7 

58 

556.6 

38.9 

19 

318.2 

22^3 

79 

378.1 

26.4 

39 

437.9 

30.6 

99 

497.8 

34.8 

59 

557. 6 

38.9 

20 

319.2 

22.3 

80 

379.1 

26.5 

40 

438.9 

30.7 

500 

498.8 

34.8 

60 

558.  6 

39.0 

321 

320.  2 

22.4 

381 

380.1 

26.6 

441 

439.9 

30.8 

501 

499.8 

34.9 

561 

.559.  6 

39.1 

22 

321.2 

22.  5 

82 

381.1 

26.6 

42 

440.9 

30.8 

02 

500.  8 

3.5.0 

62 

560.6 

39.2 

23 

322.  2 

22.  5 

83 

382.1 

26.7 

43 

441.9 

30.9 

03 

,501.  8 

35.0 

63 

561.6 

39.2 

24 

323.  2 

22.6 

84 

383.1 

26.8 

44 

442.9 

31.0 

04 

502.  8 

35.1 

64 

562.6 

39.3 

25 

324. 2 

22.  7 

85 

384.0 

26.9 

45 

443.9 

31.0 

05 

503.8 

3.5.2 

65 

563.6 

39.4 

26 

32.5.2 

22.  7 

86 

385. 0 

26.9 

46 

444.9 

31.1 

06 

504.  8 

3,5.2 

66 

564.6 

.39.4 

27 

326.2 

22^8 

87 

386.0 

27.0 

47 

445.9 

31.2 

07 

505.  8 

3.5.3 

67 

565.6 

39.5 

28 

327.2 

22.9 

88 

387.0 

27.1 

48 

446.9 

31.2 

08 

506.8 

3.5.4 

68 

566.6 

39.6 

29 

328.2 

23.0 

89 

388.0 

27.1 

49 

447.9 

31.3 

09 

507.8 

3,5.5 

69 

567.6 

39.7 

30 

329.2 

2.3.0 

90 

389.0 

27.2 

50 

448.9 

31.4 

10 

.508.  8 

3.5.6 

70 

568.  6 

39.8 

331 

330.2 

23.1 

391 

390.0 

27.3 

451 

449.9 

31.5 

511 

509.8 

3,5.6 

571 

569.6 

39.8 

32 

331.2 

23.2 

92 

391.0 

27.3 

52 

4.50.  9 

31.5 

12 

510.8 

3,5.7 

72 

570.6 

.39.9 

33 

332.2 

23.2 

93 

392.0 

27.4 

.53 

4.51.9 

31.6 

13 

511.8 

35.8 

73 

571.6 

40.0 

34 

333.2 

23.3 

94 

393.0 

27.5 

54 

452.  9 

31.7 

14 

512.7 

35.8 

74 

572.6 

40.0 

35 

334.2 

23.4 

95 

394.0 

27.6 

55 

4.53.  9 

31.7 

15 

513.7 

3.5.9 

75 

573.6 

40.1 

36 

335.2 

23.4 

96 

395.0 

27.6 

56 

4.54.  9 

31.8 

16 

514.7 

36.0 

76 

574.6 

40.2 

37 

336.2 

23.5 

97 

396.0 

27.7 

57 

455.9 

31.9 

17 

515.7 

36.0 

77 

575.6 

40.2 

38 

337.2 

23.6 

98 

397.0 

27.8 

58 

456.9 

31.9 

18 

516.7 

36.1 

78 

576.6 

40.3 

39 

338.2 

2.3.6 

99 

398.0 

27.8 

59 

457.  9 

32.0 

19 

517.7 

36.2 

79 

577.6 

40.4 

40 

339.2 

23.7 

400 

399.0 

27.9 

60 

458.9 
459.9 

32.1 
32.2 

20 

518.7 
519.7 

36.2 
36.3 

80 

581 

578.6 

40.5 

341 

340.2 

23.8 

401 

400.0 

28.0 

461 

521 

579.6 

40.5 

42 

341.2 

23.9 

02 

401.0 

28.0 

62 

460.9 

32.2 

22 

520.7 

36.4 

82 

580.6 

40.6 

43 

342.2 

23.9 

03 

402.0 

28.1 

63 

461.9 

32.3 

23 

521.7 

36.4 

83 

581.6 

40.7 

44 

343.1 

24.0 

04 

403.0 

28.2 

64 

462.9 

32.4 

24 

522.  7 

36.5 

84 

582.  6 

40.7 

45 

344.1 

24.1 

05 

404.0 

28.2 

65 

463. 9 

32.4 

25 

523.7 

36.6 

85 

583.6 

40.8 

46 

345. 1 

24.1 

06 

405.0 

28.3 

66 

464.9 

32.5 

26 

524.7 

36.7 

86 

584.6 

40.9 

47 

346.1 

24.2 

07 

406.0 

28.4 

67 

465.  8 

32.6 

27 

525.7 

36.8 

87 

585. 6 

40.9 

48 

347.1 

24.3 

08 

407.0 

28.5 

68 

466.8 

32.6 

28 

526.  7 

36.8 

88 

586. 6 

41.0 

49 

348.1 

24.3 

09 

408.0 

28.5 

69 

467.8 

32.7 

29 

527.7 

36.9 

89 

.587. 6 

41.1 

50 

349.1 

24.4 

10 

409.0 

28.6 

70 

468.8 

32.8 

30 

528.  7 

37.0 

90 

588.6 

41.2 

351 

350.1 

24.5 

411 

410.0 

28.7 

471 

469.8 

32.9 

531 

529.7 

37.0 

591 

589.6 

41.3 

52 

351.1 

24.6 

12 

411.0 

28.7 

72 

470.8 

,32.9 

32 

530.7 

37.1 

92 

590.6 

41.3 

53 

352.1 

24.6 

13 

412.0 

28.8 

73 

471.8 

33. 0 

33 

.531.  7 

.37.2 

93 

591.6 

41.4 

54 

353.1 

24.7 

14 

413.0 

28.9 

74 

472.8 

.33. 1 

.34 

532.7 

37.2 

94 

592.6 

41.5 

55 

354.1 

24.8 

15 

414.0 

28.9 

75 

473.8 

33. 1 

35 

5a3.7 

37.3 

95 

593.6 

41.5 

56 

355. 1 

24.8 

16 

415.0 

29.0 

76 

474.8 

3.3.2 

36 

534.7 

37.4 

96 

594.6 

41.6 

57 

356.1 

24.9 

17 

416.0 

29.1 

77 

475.8 

33.3 

37 

535.  7 

37.5 

97 

595.6 

41.7 

58 

357.1 

25.0 

18 

417.0 

29.2 

78 

476.8 

33.3 

38 

536.7 

37.5 

98 

596.6 

41.7 

59 

358.1 

25.0 

19 

418.0 

29.2 

79 

477.8 

,33.4 

39 

537.7 

37.6 

99 

597.6 

41.8 

60 

Dist. 

359.1 

25.1 

20 

419.0 

29.3 

80 

478.8 

3.5.5 

40 

538.7 

37.7 

600 

598.6 

41.9 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dcp. 

Lat. 

Dist. 

Dep. 

Lat 

^6°;   ( 

94°,  266 

",  274° 

)• 

1 

Page  540] 

TABLE  2. 

Difference  of  Latitude  and  Departure  for  5°  (175°,  185 

=,355° 

)■ 

Dist. 

Lat. 

Dep. 

Dirt. 

Lat. 

Dcp. 

Dist. 

Lnt. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist, 

Lat.          Dep. 

1 

1.0 

0.1 

61 

60.8 

5.3 

121 

120.5 

10.5 

181 

180.3 

15.8 

241 

240.1 

21.0 

2 

2.0 

0.2 

62 

61.8 

5.4 

22 

121.5 

10.6 

82 

181.3 

15.9 

42 

241.1 

21.1 

3 

3.0 

0.3 

63 

62.8 

5.5 

23 

122.5 

10.7 

83 

182.3 

15.9 

43 

242.1 

21.2 

4 

4.0 

0.3 

64 

63.8 

5.6 

24 

123.5 

10.8 

84 

183.3 

16.0 

44 

243.  1 

21.3 

5 

5.0 

0.4 

65 

64.8 

5.7 

25 

124.5 

10.9 

85 

184.3 

16.1 

45 

244.  1 

21.4 

6 

6.0 

0.5 

66 

65.7 

5.8 

26 

125.5 

11.0 

86 

185.3 

16.2 

46 

245.  1 

21.4 

7 

7.0 

0.6 

67 

66.7 

5.8 

27 

126.5 

11.1 

87 

186.3 

16.3 

47 

246. 1 

21.5 

8 

8.0 

0.7 

68 

67.7 

5.9 

28 

127.5 

11.2 

88 

187.3 

16.4 

48 

247.1 

21.6 

9 

9.0 

0.8 

69 

68.7 

6.0 

29 

128.5 

11.2 

89 

188.3 

16.5 

49 

248. 1 

21.7 

10 

10.0 

0.9 

70 

69.7 

6.1 

30 

129.5 

11.3 

90 

189.3 

16.6 

50 

249.0 

21.8 

11 

11.0 

1.0 

71 

70.7 

6.2 

131 

130.5 

11.4 

191 

190.3 

16.6 

251 

250.  0 

21.9 

12 

12.0 

1.0 

72 

71.7 

6.3 

32 

131.  5 

11.5 

92 

191.3 

16.7 

52 

251.0 

22.0 

13 

13.0 

1.1 

73 

72.7 

6.4 

33 

132.  5 

11.6 

93 

192.3 

16.8 

53 

252.  0 

22. 1 

14 

13.9 

1.2 

74 

73.7 

6.4 

34 

133.  .T 

11.7 

94 

193.  3 

16.9 

54 

253.  0 

22.1 

15 

14.9 

1.3 

75 

74.7 

6.5 

35 

134. 5 

11.8 

95 

194.3 

17.0 

55 

254.  0 

22.  2 

16 

15.9 

1.4 

76 

75.7 

6.6 

36 

135.5 

11.9 

96 

195.  3 

17.1. 

56 

255.  0 

22.  3 

17 

16.9 

1.5 

77 

76.7 

6.7 

37 

136.5 

11.9 

97 

196.3 

17.2 

57 

256.  0 

22.  4 

18 

17.9 

1.6 

78 

77.7 

6.8 

38 

137.5 

12.0 

98 

197.2 

17.3 

58 

257.  0 

22.5 

19 

18.9 

1.7 

79 

78.7 

6.9 

39 

138. 5     12. 1 

99 

198.2 

17.3 

59 

258. 0 

22.6 

20 

19.9 

1.7 

80 

79.7 

7.0 

40 

139.5 

12.2 

200 

199.2 

17.4 

60 

2.59.  0 

22.7 

21 

20.9 

1.8 

81 

80.7 

7.1 

141 

140.5 

12.3 

201 

200.  2 

17.5 

261 

260.0 

22.7 

22 

21.9 

1.9 

82 

81.7 

7.1 

42 

141.5 

12.4 

02 

201.2 

17.6 

62 

261.0 

22.8 

23 

22.9 

2.0 

83 

82.7 

7.2 

43 

142.5 

12.5 

03 

202.2 

17.7 

63 

262.  0 

22.9 

24 

23.9 

2.1 

84 

83.7 

7.3 

44 

143. 5 

12.6 

04 

203.2 

17.8 

64 

263.0 

23. 0 

1    25 

24.9 

2.2 

85 

84.7 

7.4 

45 

144.4 

12.6 

05 

204.2 

17.9 

6.5 

264.  0 

23.1 

26 

25.9 

2.3 

86 

85.7 

7.5 

46 

145.  4 

12.7 

06 

205.2 

18.0 

66 

265.  0 

23.2 

27 

26.9 

2.4 

87 

86.7 

7.6 

47 

1 16. 4 

12.8 

07 

206.2 

18.0 

67 

266.  0 

23.  3 

28 

27.9 

2.4 

88 

87.7 

7.7 

48 

147.4 

12.9 

08 

207.  2 

18.1 

68 

267.  0 

23.  4 

29 

28.9 

2.5 

89 

88.7 

7.8 

49 

148.4 

13.0 

09 

208.2 

18.2 

69 

268.  0 

23.4 

30 

29.9 

2.6 

90 

89.7 

7.8 

50 

149.4 

13.1 

10 

209.  2 

18.3 

70 

269.  0 

2.3.5 

31 

30.9 

2.7 

91 

90.7 

7.9 

151 

150.4 

13.2 

211 

210.  2 

18.4 

271 

"270.0 

23.  6 

32 

31.9 

2.8 

92 

91.6 

8.0 

52 

151.4 

13.2 

12 

211.2 

18.5 

72 

271.0 

23.7 

33 

.32.  9 

2.9 

93 

92.6 

8.1 

53 

1.52.  4 

13.3 

13 

212.2 

18.6 

73 

272.0 

23.8 

34 

33.9 

3.0 

94 

93.6 

8.2 

54 

153.4 

13.4 

14 

213.  2 

18.7 

74 

273.  0 

23.9 

35 

34.9 

3.1 

95 

94.6 

8.3 

55 

154.4 

13.  5 

15 

214.  2 

18.7 

75 

274.0 

24.0 

36 

35.9 

3.1 

96 

95.6 

8.4 

56 

155.  4 

13.6 

16 

215.2 

18.8 

76 

274.  9 

24.1 

37 

36.9 

3.2 

97 

96.6 

8.5 

57 

156.  4 

13.7 

17 

216.2 

18.9 

77 

275.9 

24.1 

38 

37.9 

3.3 

98 

97.6 

8.5 

58 

1.57. 4 

13.8 

18 

217.2 

19.0 

78 

276.9 

24.2 

39 

38.9 

3.4 

99 

98.6 

8.6 

59 

158. 4 

13.9 

19 

218.2 

19.1 

79 

277.9 

24.3 

40 

39.8 

3.5 

100 

99.6 

8.7 

60 

159.4 

13.9 

20 

219.2 

19.2 

80 

278.9 

24.4 

41 

40^8 

3.6 

101 

100.6 

8.8 

161 

166:4 

14.0 

221 

220.2 

19.  3 

281 

279.9 

24.5 

42 

41.8 

3.7 

02 

101.6 

8.9 

62 

161.4 

14.1 

22 

221.2 

19.  3 

82 

280.9 

24.6 

48 

42.8 

3.7 

03 

102.6 

9.0 

63 

162.4 

14.2 

23 

222.  2 

19.4 

83 

281.9 

24.7 

44 

43.8 

3.8 

04 

103.6 

9.1 

64 

163.4 

14.3 

24 

223. 1 

19.5 

84 

282.9 

24.8 

45 

44.8 

3.9 

05 

104.6 

9.2 

65 

164.4 

14.4 

25 

224. 1 

19.6 

85 

283. 9 

24.  8 

46 

45.8 

4.0 

06 

105.6 

9.2 

66 

165.4 

14.5 

26 

225.  1 

19.  7 

86 

284. 9 

24.9 

47 

46.8 

4.1 

07 

106.6 

9.3 

67 

166.4 

14.6 

27 

226. 1 

19.8 

87 

2a5.9 

25.  0 

48 

47.8 

4.2 

08 

107.6 

9.4 

68 

167.4 

14.6 

28 

227.  1 

19.9 

88 

286.  9  :  25.  1 

49 

48.8 

4.3 

09 

108.6 

9.5 

69  1  168.  4 

14.7 

29 

228.  1 

20.  0 

89 

287.9  1  25.2 

50 
51 

49.8 
50.8 

4.4 

10 

109.6 

9.6 

70 

169.4 

14.8 

30 

229.1 

20.  0 

90 

288.9  1  25.3 

4.4 

111 

110.6 

9.7 

171 

170.  3 

14.9 

231 

230.  1 

20: 1 

291 

289.9 

2.5.4 

52 

51.8 

4.5 

12 

111.6 

9.8 

72 

171.3 

15.0 

32 

231.  1 

20.2 

92 

290.9 

25.  4 

53 

52.8 

4.6 

13 

112.6 

9.8 

73 

172.3 

15.1 

33 

232. 1 

20.3 

93 

291.9 

25.  5 

54 

53.8 

4.7 

14 

113.6 

9.9 

74 

173.3 

15.2 

34 

233.1 

20.4 

94 

292.  9 

25.  6 

55 

54.8 

4.8 

15 

114.6 

10.0 

75 

.174.3 

15. ;{ 

3.5 

234.  1 

20.5 

95 

293.  9 

2.5.7 

56 

55.8 

4.9 

16 

115.6 

10.1 

76 

175,8 

15.  ,3 

36 

235.  1 

20.6 

96 

294.  9 

2.=..  8 

67 

56.8 

5.0 

17 

116.6 

10.2 

77 

176.3 

15.4 

37 

236.  1 

20.7 

97 

295.  9 

25.9 

58 

57.8 

5.1 

18 

117.6 

10.3 

78 

177.  3 

15.  5 

38 

237. 1 

20.7 

98 

296.  9 

26.0 

59 

58.8 

5.1 

19 

118.5 

10.4 

79 

178.3 

15.6 

39 

238.1 

20.8 

99 

297.9 

26.  1 

60 

59.8 

5.2 

20 

119.5 

10.5 

80 

179.  3 

15.7 

40 

239.1 

20.9 

,300 

298.9 

26.  1 

Dtst. 

Dcp. 

Lat. 

Dlst. 

Dep. 

Lat. 

Dl«t. 

Dep. 

Lat. 

Dlst 

Dep. 

Lat. 

Dlst. 

Dep.    1     Let. 

85"  (95°,  266°,  275° 

. 
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Difference  of  Latitude  and  Depart 

ure  for 

5°  (175°,  185 

°,  355° 

)• 

Dist. 

Ut.     !   Dep, 

Di.1t. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dlst. 

Lat. 

Dep. 

Dlst. 

Lat. 

Dep. 

301 

299.9     26.2 

361 

359.  6 

31.5 

421 

419.4 

36.7 

481 

479.2 

41.9 

541 

538.9 

47.2 

02 

.300.8  i  26.3 

62 

360.6 

31.6 

22 

420.4 

36.8 

82 

480.2 

42.0 

42 

539.9 

47.3 

03 

301.8  1  26.4 

63 

361.6 

31.6 

23 

421.4 

.36.  9 

83 

481.2 

42.1 

43 

540.9 

47.4 

04 

.302.8  ;  26.5 

64 

362.6 

31.7 

24 

422.4 

37.0 

84 

482.2 

42.2 

44 

541.9 

47.5 

05 

303.  8  1  26.  6 

65 

363.6 

31.8 

25 

423.  4 

37.1 

85 

483.2 

42.3 

45 

542.9 

47.6 

06 

304.  8  1  26.  7 

66 

364.6 

31.9 

26 

424.4 

.37.1 

86 

484.1 

42.4 

46 

543.  9 

47.7 

07 

305.  8  1  26.  8 

67 

365.6 

32.0 

27 

425.4 

37.2 

87 

485.1 

42.4 

47 

544.  9 

47.7 

08 

306.8 

26.9 

68 

366.6 

32.1 

28 

426.4 

37.  3 

88 

486.1 

42.5 

48 

545.9 

47.8 

09 

307.8 

26.9 

69 

367.6 

32.2 

29 

427.4 

37.4 

89 

487.1 

42.6 

49 

546.  9 

47.9 

10 

308.8 
309.8 

27.0 
27.1 

70 

368.6 
'369. 6 

32.3 

30 

428.4 
429.4 

37.5 

90 

488.1 
489.1 

42.7 

50 

547.9 

48.0 

311 

371 

32.3 

431 

.37.6 

491 

42.8 

551 

548.9 

48.1 

12 

310.  8 

27.2 

72 

370.6 

32.4 

32 

430.4 

37.7 

92 

490.1 

42.9 

52 

549.9 

48.2 

13 

311.8 

27.3 

73 

371.6 

32.5 

33 

431.3 

37.7 

93 

491.1 

43.0 

53 

550.9 

48.3 

14 

312.8 

27.4 

74 

372.6 

32.6 

34 

432.3 

37.8 

94 

492.1 

43.1 

54 

551.9 

48.4 

15 

313.  8 

27.5 

75 

373.6 

32.7 

35 

433.  3 

.37.9 

95 

493.1 

43.1 

55 

552. 9 

48.4 

16 

314.8 

27.5 

76 

374.6 

32.8 

36 

434.  3 

38.0 

96 

494.1 

43.2 

56 

553.  9 

48.5 

17 

315.  8 

27. 6 

77 

375. 6     32.  9 

37 

435.  3 

38.1 

97 

495.1 

43.3 

57 

554.  9 

48.6 

18 

316.  8 

27.7 

78 

376. 6     33. 0 

38 

436.3 

38.2 

98 

496.1 

43.4 

58 

555.  9 

48.7 

19 

317.8  j  27.8 

79 

377. 6     33. 0 

39 

437.  3 

38.3 

99 

497.1 

43.5 

59 

5.56.  9 

48.8 

20 
321 

318.8  I  27.9 
.•519.8  ,  28.0 

80 

381 

378. 6     33. 1 

40 

438.3 
439.3 

38.4 

500 

498.1 

43.6 

60 

557.9 

48.8 
48.9 

379. 5     33.  2 

441 

.38.4 

501 

499.1 

43.7 

561 

558. 8 

22 

320.  S  1  28.1 

82 

380. 5     33.  3 

42 

440.3 

38.5 

02 

500.1 

43.8 

62 

5.59.  8 

49.0 

2:i 

321.8 

28.2 

83 

381.5 

33.4 

43 

441.3 

38.6 

03 

501.1 

4.3.8 

63 

560.  8 

49.1 

24 

322.  8 

28.2 

84 

382. 5 

33.5 

44 

442.3 

38.7 

04 

502. 1 

43.9 

64 

561.8 

49.2 

25 

323.  8 

28.3 

85 

383.5 

33.6 

45 

443.3 

38.8 

05 

.503. 1 

44.0 

65 

562.  8 

49.3 

2H 

324.  8 

28.4 

86 

.384. 5 

33.  7 

46 

444.3 

38.9 

06 

504. 1 

44.1 

66 

563.  8 

49.4 

27 

325.  8 

28.5 

87 

385.5 

33.7 

47 

445.  3 

39.0 

07 

505. 1 

44.2 

67 

564.  8 

49.5 

28 

326.7  ,  28.6 

88 

386.5 

33.8 

48 

446.3 

39.1 

08 

506. 1 

44.3 

68 

565.  8 

49.6 

29 

.327.7  ;  28.7 

89 

387.5 

33.9 

49 

447.3 

39.1 

09 

507.1 

44.4 

69 

566.8 

49.7 

30 
331 

328.  7  !  28.  8 

90 

388.  5 

34.0 

50 
451 

448.  3 
449.3 

39.2 

10 

508.1 

44.5 

70 

567.8 

49.7 

329.7     28.9 

391 

389.5 

34.1 

39.3 

511 

509.0 

44.5 

571 

568.  8 

49.8 

32 

330.  7     28. 9 

92 

390.5 

34.2 

52 

450.3 

39.4 

12 

510.0 

44.6 

72 

569.  8 

49.9 

33 

331.  7     29.  0 

93 

391. 5 

34. 3 

53 

451.3 

39.5 

13 

511.0 

44.7 

73 

570.8 

50.0 

34 

332.  7 

29.1 

94 

392.5 

34.  3 

54 

452.3 

39.6 

14 

512. 0 

44.8 

74 

571.8 

50.1 

35 

333.  7 

29.2 

95 

393.5 

34.4 

55 

453.  3 

39.7 

15 

513.0 

44.9 

75 

572.8 

50.  2 

36 

334.  7 

29.3 

96 

394.  5 

34.5 

56 

454.  3 

39.8 

16 

514.0 

4.5.0 

76 

573. 8 

50.3 

37 

3:».  7 

29.4 

97 

395.5 

34.6 

57 

455.3 

39.8 

17 

515.0 

45.1 

77 

574.8 

50.4 

38 

330.  7 

29.5 

98 

396.  5 

34.7 

58 

456.  3 

39.9 

18 

516. 0 

4.5.2 

78 

575. 8 

50.4 

39 

337.  7 

29.6 

99 

397.5 

34.8 

69 

457.3 

40.0 

19 

517.0 
51S.0 

4.5. -2 

79 

576.  8 

.50.5 

411 
341 

33S.  7 
3397r 

29.6 
29.7 

400 

398.5 
399.5 

34.9 

60 

458.2 

40.1 

20 

45.3 

80 

577.8 

50.6 

401 

35.0 

461 

459.  2 

40.2 

521 

519.  0 

45.4 

581 

578.8 

50.7 

42 

:;4li.  7 

29.  8 

02 

400.5 

35.0 

62 

460.2 

40.3 

22 

520.  0 

45.5 

82 

579.  8 

50.8 

43 

341.7 

29.9 

03 

401.5 

35.1 

63 

461.2 

40.4 

23 

521.0 

45.6 

83 

580.8 

50.9 

44 

342.  7 

30.0 

04 

402. 5 

35.2 

64 

462.2 

40.4 

24 

522.  0 

45.7 

84 

581.8 

50.9 

45 

343.  7 

30.1 

05 

403.5 

35.3 

65 

463.2 

40.5 

25 

523. 0 

45.8 

85 

.582.  8 

51.0 

46 

344.7 

30.2 

06 

404.5 

35.4 

66 

464.2 

40.6 

26 

524.  0 

45.9 

86 

583.  8 

51.1 

47 

.345.7 

30.  3 

07 

405.4 

35.5 

67 

465.  2 

40.7 

27 

525.  0 

45.9 

87 

584.8 

51.2 

48 

346.  7 

.30.  3 

08 

406.4 

35.6 

68 

466.2 

40.8 

28 

526.  0 

46.0 

88 

585.  8 

51.3 

49 

347.  7  1  30. 4 

09 

407.4 

35.7 

69 

467.2 

40.9 

29 

.527.  0 

46.1 

89 

586.  8 

51.4 

50 
351 

348.  7 

349.  7 

30.5 
30.6 

10 

408.4 

35.7 

70 

468.2 

41.0 

30 

528.  0 

46.2 

90 

587.  8 

51.5 

411 

409.4 

35.8 

471 

469.2 

41.1 

531 

529.  0 

46.3 

591 

588.  7 

51.6 

52 

350.7 

30.7 

12 

410.4 

35.9 

72 

470.2 

41.1 

32 

530.  0 

46.4 

92 

589.  7 

51.6 

53 

351.7 

30.8 

13 

411.4 

36.0 

73 

471.2 

41.2 

33 

531.0 

46.5 

93 

590.7 

51.7 

54 

352. 6 

30.9 

14 

412.4 

36.1 

74 

472.2 

41.3 

34 

532.  0 

46.6 

94 

591.7 

51.8 

55 

353.6 

30.9 

15 

413.4 

36.2 

75 

473.  2 

41.4 

35 

533. 0 

46.6 

95 

592.7 

51.9 

56 

3.54. 6 

31.0 

16 

414.4 

36.3 

76 

474.2 

41.5 

36 

533.9 

46.7 

96 

593.  7 

52.0 

57 

.355.  6 

31.1 

17 

415.  4 

36.4 

77 

475.  2 

41.6 

37 

534.  9 

46.8 

97 

.594.  7 

52.1 

58 

3.56.6 

31.2 

18 

416.4 

36.4 

78 

476.2 

41.7 

38 

535.  9 

46.9 

98 

595.  7 

,52.2 

59 

:v>7. 6 

31.3 

19 

417.4 

36.5 

79 

477.2 

41.8 

39 

536.9 

47.0 

99 

596.  7 

52.3 

m 

358.  6 

31.4 

20 

418.4 

36.6 

80 

478.2 

41.8 

40 

537.9 

47.1 

600 

597.  7 

52.  3 

I>i8t. 

Dep. 

Lat. 

Diat. 

Dep. 

Lat. 

DUt. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

J)ist. 

Dep. 

Lat. 

85°  (S 

5",  265= 

,  275° 

. 
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TABLE  2. 

Difference  of  Latitude  and  Departure  for 

6°  (174°,  186°,  354° 

)■ 

Dist. 

Lat.        Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

1.0        0.1 

61 

60.7 

6.4 

121 

120.3 

12.6 

181 

180.0 

18.9 

241 

239.7 

25.2 

2 

2.0 

0.2 

62 

61.7 

6.5 

22 

121.3 

12.8 

82 

181.0 

19.0 

42 

240.7 

25.3 

3 

3.0 

0.3 

63 

62.7 

6.6 

23 

122.3 

12.9 

83 

182.0 

19.1 

43 

241.7 

25.4 

4 

4.0 

0.4 

64 

63.6 

6.7 

24 

123.3 

13.0 

84 

183.0 

19.2 

44 

242.7 

25.  5 

5 

5.0 

0.5 

65 

64.6 

6.8 

25 

124.3 

13.1 

85 

184.0 

19.3 

45 

243.7 

25.6 

6 

6.0 

0.6 

66 

65.6 

6.9 

26 

125. 3 

13.2 

86 

185.0 

19.4 

46 

244.7 

25.7 

7 

7.0 

0.7 

67 

66.6 

7.0 

27 

126.3 

1,3.3 

87 

186.0 

19.5 

47 

245.6 

25.8 

8 

8.0 

0.8 

68 

67.6 

7.1 

28 

127.3 

13.4 

88 

187.0 

19.7 

48 

246.  6 

25.  9 

9 

9.0 

0.9 

69 

68.6 

7.  2 

29 

128.3 

13.5 

89 

188.0 

19.8 

49 

247.  6 

26.0 

10 
11 

9.9 

1.0 

70 

69.6 

7.3 

30 

129.3 

13.6 

90 

189.0 

19.9 

50 
251 

248.6 

26.1 

10.9  !     1.1 

71 

70.6 

7.4 

131 

130.3 

13.7 

191 

190.0 

20.0 

249.  6  1  26.  2 

12 

11.9       1.3 

72 

71.6 

7.5 

32 

131.3 

13.8 

92 

190.9 

20.1 

52 

250.  6  1  26.  3 

13 

12.9       1.4 

73 

72.6 

7.6 

33 

132.3 

1.3.9 

93 

191.9 

20.2 

53 

251.6 

26.4 

14 

13.9       1.5 

74 

73.6 

7.  7 

34 

133.3 

14.0 

94 

192.9 

20.3 

54 

252.6 

26.  6 

15 

14.9       1.6 

75 

74.6 

7.8 

35 

1.34. 3 

14.1 

95 

193.9 

20.4 

55 

253.  6 

26.7 

16 

15.9       1.7 

76 

75.6 

7.9 

36 

135.3 

14.2 

96 

194.9 

20.5 

56 

254.6 

26.8 

17 

16.9       1.8 

77 

76.6 

8.0 

37 

136.2 

14.3 

97 

195.9 

20.6 

57 

255. 6 

26.9 

18 

17.9 

1.9 

78 

77.6 

8.2 

38 

137.2 

14.4 

98 

196.9 

20.7 

58 

256.6 

27.0 

19 

18.9 

2.0 

79 

78.6 

8.3 

39 

138.2 

14.5 

99 

197.9 

20.8 

59 

257.6 

27.1 

20 
21 

19.9 

2.1 
2.2 

80 

79.6 

8.4 

40 

139.2 

14.6 

200 
201" 

198.9 

20.9 

60 

258.6 

27.2 

20.9 

81 

80.6 

8.5 

141 

140.2 

14.7 

199.9 

21.0 

261 

259.  6 

27.3 

22 

21.9 

2.3 

82 

81.6 

8.6 

42 

141.2 

14.8 

02 

200.9 

21.1 

62 

260. 6  1  27.  4    1 

23 

22.9 

2.4 

83 

82.5 

8.7 

43 

142.2 

14.9 

03 

201.9 

21.  2 

63 

261.6 

27.5 

24 

23. 9 

2.5 

84 

83.5 

8.8 

44 

143.2 

15.1 

04 

202.  9 

21^3 

64 

262.  6 

27.6 

25 

24.9 

2.6 

85 

84.5 

8.9 

45 

144.2 

1.1.2 

05 

203.  9 

21.4 

65 

263.  5 

27.7 

26 

25.9 

2.7 

86 

85.5 

9.0 

46 

145.  2 

15.3 

06 

204.9 

21.5 

66 

264.5 

27.8 

27 

26.9 

2.8 

87 

86.6 

9.1 

47 

146.2 

15.4 

07 

205.  9 

21.6 

67 

2&5.  5 

27.9 

28 

27.8 

2.9 

88 

87.5 

9.2 

48 

147.2 

15.5 

08 

206.9 

21.7 

68 

266.  5 

28.0 

29 

28.  8       3. 0 

89 

88.5 

9.3 

49 

148.2 

15.6 

09 

207.9 

21.8 

69 

267.5 

28.1 

30 

29.8 
30.  8 

3.1 
.3.2 

90 

89.5 

9.4 

50 
151 

149.2 

15.7 
15.8 

10 
211 

208.  8 
209.8 

22.0 

70 

268.5 
269.5 

28.2 

31 

91 

90.5 

9.5 

150.2 

22.  1 

271 

28.3 

32 

31.8 

3.3 

92 

91.5 

9.6 

52 

151.2 

15.9 

12 

210.8 

22.  2 

72 

270. 5 

28.4 

33 

32.8 

3.4 

93 

92.5 

9.7 

53 

152.2 

16.0 

13 

211.8 

22^3 

73 

271.5 

28.5 

34 

3.3.8 

3.6 

94 

93.5 

9.8 

54 

153.  2 

16.1 

14 

212.8 

22.4 

74 

272.5 

28.6 

35 

34.8 

3.7 

95 

94.5 

9.9 

55 

154.  2 

16.2 

15 

213.8 

22.5 

75 

273.  5 

28.7 

36 

.35.  8 

3.8 

96 

95.5 

10.0 

56 

155.1 

16.3 

16 

214.8 

22.6 

76 

274.5 

28.8 

37 

36.8 

3.9 

97 

96.5 

10.1 

57 

156. 1 

16.4 

17 

215.8 

22.7 

77 

275.5 

29.0 

38 

37.8 

4.0 

98 

97.5 

10.2 

58 

157.1 

16.5 

18 

216.8 

22.8 

78 

276.5 

29.1 

39 

.38.8 

4.1 

99 

98.5 

10.3 

59 

158. 1 

16.6 

19 

217.8 

22.9 

79 

277.5 

29.2 

40 
41 

39.8 

4.2 

100 

99.5 
100.4 

10.5 
10.6 

60 

159.1 
160.1 

16.7 

20 

218.8 

23.0 
'23. 1 

80 
281 

278.5 

29.3 

40.8 

4.3 

101 

161 

16.8 

221 

219.8 

279.5 

29.4 

42 

41.8 

4.4 

02 

101.4 

10.7 

62 

161.1 

16.9 

22 

220.8 

23.2 

82 

280.5 

29.5 

43 

42.8 

4.5 

03 

102.4 

10.8 

63 

162.1 

17.0 

23 

221.8 

23. 3 

83 

281.4 

29.6 

44 

43.8 

4.6 

04 

103.4 

10.9 

64 

163.1 

17.1 

24 

222.8 

23.4 

84 

282.4 

29.7 

45 

44.8 

4.7 

05 

104.4 

11.0 

65 

164.1 

17.2 

25 

223.8 

23.5 

86 

283.4 

29.8 

46 

45.7 

4.8 

06 

105.4 

11.1 

66 

165. 1 

17.4 

26 

224.  8 

23.  6 

86 

284.4 

29.9 

47 

46.7 

4.9 

07 

106.4 

11.2 

67 

166.1 

17.5 

27 

225.  8 

2.3.7 

87 

286.4 

30.0 

48 

47.7 

5.0 

08 

107.4 

11.3 

68 

167.1 

17.6 

28 

226.8 

23.8 

88 

286.4 

30.1 

49 

48.7 

5.1 

09 

108.4 

11.4 

69 

168.1 

17.7 

29 

227.  7 

23.9 

89 

287.4 

30.2 

50 

49.7 

5.2 

10 

109.4 

11.5 

70 

169.1 

17.8 

.30 

228.7 

24.0 

90 

288.4 

30.3 

51 

50.7 

5.3 

111 

110.4 

11.6 

171 

170.1 

17.9 

231 

'229.  7 

24.1 

291 

289.4 

30.4 

52 

51.7 

5.4 

12 

111.4 

11.7 

72 

171.1 

18.0 

32 

2.30.  7 

24.3 

92 

290.4 

30.5 

53 

52.7 

5.5 

13 

112.4 

11.8 

73 

172.1 

18.1 

33 

231.  7 

24.4 

93 

291.4 

30.6 

54 

53.7 

5.6 

14 

113.4 

11.9 

74 

173.0 

18.2 

34 

232.7 

24.5 

94 

292.  4 

30.7 

55 

54.7 

5.7 

15 

114.4 

12.0 

75 

174.0 

18.3 

35     233. 7 

24.  6 

95 

293.  4  i  30.  8    1 

56 

55.7 

5.9 

16 

115.4 

12.1 

76 

175.0 

18.4 

36     234. 7 

24.7 

96 

294.4  i  30.9    1 

57 

56.7 

6.0 

17 

116.4 

12.2 

77 

176.0 

18.5 

37  ;  235.  7 

24.8 

97 

295.  4 

31.0 

58 

57.7 

6.1 

18 

117.4 

12.3 

78 

177.0 

18.6 

38     236. 7 

24.9 

98 

296.4 

31.1 

69 

58.7 

6.2 

19 

118.3 

12.4 

79 

178.0 

18.7 

39  1  237.  7 

25.0 

99 

297.4 

31.3 

60 

59.7 

6.3 

20 

119.3 

12.6 

80 

179.0 

18.8 

40  1  238.  7 

25.1 

300 

298.4 

31.4 

Dbt. 

Dep. 

Lat. 

Dl«t. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist.  1    Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

.'<4'°  (ii 

fi°,^264= 

,  27»!°1 

1 

TABLE  2. 
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Difference  of  I^atitude  and  Departure  for  6°  (174°,  186'^ 

,  3.54°) 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

299.3 

31.5 

361 

359.0 

37.7 

421 

418.7 

44.0 

481 

478.4 

50.3 

541 

538.  0 

56.  5 

02 

300.3 

31.6 

62 

360.0 

37.8 

22 

419.7 

44.1 

82 

479.4 

50.4 

42 

539.0 

.56.6 

03 

301.3 

31.7 

63 

361.0 

37.9 

23 

420.7 

44.2 

83 

480.4 

50. 5 

43 

540.  0 

56.7 

04 

302.3 

31.8 

64 

362.  0 

38.0 

24 

421.7 

44.3 

84 

481.3 

50.6 

44 

541.0 

56.8 

05 

303.  3 

31.9 

65 

363.  0 

38.1 

25 

422.7 

44.4 

85 

482.3 

50.7 

45 

542.  0 

.56.9 

(1''. 

:;oi. :: 

32.0 

66 

364.0 

38.3 

26 

423.  7 

44.5 

86 

483.3 

50.8 

46 

543.0 

57.0 

,,; 

:;i'.'.. :; 

32.1 

67 

365.0 

38.4 

27 

424.7 

44.6 

87 

484.  3 

50.9 

47 

544.0 

.57.1 

i.i> 

3i>(;.  3 

32.2 

68 

366.0 

38.5 

28 

425.7 

44.7 

88 

485.3 

51.0 

48 

545.0 

57.2 

O'.l 

307.  3 

32. 3 

69 

367.0 

38.6 

29 

426.6 

44.8 

89 

486.3 

51.1 

49 

546.0 

57.3 

10 
.■ill 

308.3 
309. 3 

32.4 
32.5 

70 
371 

368.0 

38.7 

30 
431 

427.6 

44.9 

90 

487.3 

51.2 

50 

547.0 
548. 0 

57.4 
57.5 

369.0 

38.8 

428.6 

4.5.0 

491 

488.3 

51.3 

551 

12 

310.3 

32.6 

72 

370.0 

38.9 

32 

429.6 

4.5.2 

92 

489.3 

51.4 

52 

549.  0 

57.6 

13 

311.3 

32.7 

73 

371.0 

39.0 

33 

430. 6 

4.5.3 

93 

490.  3 

51.  5 

53 

550.  0 

57.7 

It 

312.3 

32.8 

74 

371.9 

39.1 

34 

431.6 

45.4 

94 

491.3 

51.6 

54 

.551.0 

57.9 

I'- 

;; i:;  :; 

32.9 

75 

372.9 

39.2 

35 

432.  6 

45.5 

95 

492.3 

51.7 

55 

552.  0 

58.0 

ll; 

: ;  M . : ; 

.33.0 

76 

373.9 

39.3 

36 

433.6 

45.6 

96 

493.3 

51.8 

56 

553.  0 

58.1 

17 

31.j.  3 

33.1 

77 

374.9 

.39.4 

37 

4,34. 6 

45.7 

97 

494.3 

51.9 

57 

554.  0 

58.2 

18 

316.  3 

33.2 

78 

375.9 

39.5 

38 

435.6 

45.8 

98 

495.3 

52.0 

58 

555.0 

58.3 

19 

317.3 

33. 3 

79 

376.9 

.39.6 

39 

436.6 

45.9 

99 

496.3 

.52.1 

59 

556. 0 

58.4 

20 

318.  2 

33.4 

80 

377.9 

39.7 

40 

437.6 

46.0 

500 

497.3 

.52.3 

60 

556.  9 

58.5 

Ti'f 

319.  2 

33.6 

381 

378. 9 

39.8 

441 

438.6 

46.1 

501 

498.3 

52.4 

561 

557.9 

58.6 

22 

320.2 

33.7 

82 

379.9 

39.9 

42 

439.6 

46.2 

02 

499.  3 

52.5 

62 

558.9 

58.7 

23 

321.2 

33.8 

83 

380.  9 

40.0 

43 

440.6 

46.3 

03 

500.2 

52.6 

63 

559. 9 

58.8 

24 

322.2 

33.9 

84 

381.9 

40.1 

44 

441.6 

46.4 

04 

501.2 

52.7 

64 

560.9 

59.0 

25 

323.2 

34.0 

85 

382.9 

40.2 

45 

442.6 

46.5 

05 

502.  2 

52.8 

65 

561.9 

59.1 

26 

324.2 

34.1 

86 

383.9 

40.3 

46 

443.6 

46.6 

06 

503.2 

52.9 

66 

562.9 

59.2 

27 

325.2 

34.2 

87 

384.9 

40.5 

47 

444.5 

46.7 

07 

504.  2 

53.0 

67 

563.9 

59.3 

28 

326.2 

34.3 

88 

385.9 

40.6 

48 

445.5 

46.8 

08 

505.2 

53.1 

68 

564.9 

59.4 

29 

327.2 

34.4 

89 

386.9 

40.7 

49 

446.5 

46.9 

09 

506.2 

53.2 

69 

565.9 

59.5 

30 

328.2 

34.5 

90 

387.9 

40.8 

50 

447.5 

47.0 

10 

507.  2 

53.3 

70 

571 

566.9 

59.6 

331 

329.2 

34.6 

391 

388. 9 

40.9 

451 

448.5 

47.1 

511 

508.2 

53.4 

567.9 

59.7 

32 

330.2 

34.7 

92 

389.  9 

41.0 

52 

449. 5 

47.2 

12 

509.2 

53.5 

72 

568.9 

59.8 

33 

331.2 

34.8 

93 

390.8 

41.1 

53 

450.  5 

47.3 

13 

510.2 

53.6 

73 

569.9 

59.9 

34 

332.2 

34.9 

94 

391.8 

41.2 

54 

451.5 

47.5 

14 

511.2 

53.7 

74 

570.9 

60.0 

35 

333.2 

35.0 

95 

,392.  8 

41.3 

55 

452.5 

47.6 

15 

512.2 

53.8 

75 

571. 9  ;  60. 1    | 

36 

334.2 

35.1 

96 

393.8 

41.4 

56 

453.  5 

47.7 

16 

513.2 

53.9 

76 

572.9 

60.2 

37 

335.2 

35.2 

97 

394.8 

41.5 

57 

454.5 

47.8 

17 

514.2 

54.0 

77 

573.9 

60.3 

38 

336.1 

35.3 

98 

395.  8 

41.6 

58 

455.5 

47.9 

18 

515. 2 

54.1 

78 

574.  9 

60.4 

39 

337.1 

35.4 

99 

396.8 

41.7 

59 

456.5 

48.0 

19 

516.2 

54.2 

79 

575.  8     60.  5 

40 

338.1 

35.5 

400 

397.8 

41.8 

60 

457.  5 

48.1 

20 

517.2 

54.3 

80 

576.  8     60.  6 

341 

339.1 

35.6 

401 

398.8 

41.9 

461 

458.  5 

48.2 

521 

518.1 

54.5 

581 

577.  8     60.  7 

42 

340.1 

35.7 

02 

399.8 

42.0 

62 

459.  5 

48.3 

22 

519.1 

54.6 

82 

578.  8  !  60.  8 

43 

341.1 

35.8 

03 

400.8 

42.1 

63 

460.5 

48.4 

23 

520.1 

54.7 

83 

579.  8     60.  9 

44 

342.1 

36.0 

04 

401.8 

42.2 

64 

461.5 

48.5 

24 

521.1 

54.8 

84 

.580.8  j  61.  1 

45 

343.1 

36.1 

05 

402.8 

42.3 

65 

462.5 

48.6 

25 

522.1 

54.9 

85 

581.  8     61.  2 

46 

344.1 

36.2 

06 

403.8 

42.4 

66 

463.  4 

48.7 

26 

523.1 

55.0 

86 

582.8  :  61.3 

47 

345.1 

36.3 

07 

404.8 

42.5 

67 

464.4 

48.8 

27 

524.1 

55.1 

87 

583.8  1  61.4 

48 

346. 1 

,36.4 

08 

405.8 

42.6 

68 

465.  4 

48.9 

28 

525. 1 

55.2 

88 

584.  8  1  61.  5 

49 

347.1 

36.5 

09 

406.8 

42.7 

69 

466.4 

49.0 

29 

526.1 

55.3 

89 

585.  8  '  61.  6 

50 

348.1 
349.1 

36.6 
36.7 

10 

407.8 

42.9 

70 

467.4 
468.  4 

49.1 

30 

527.1 

55.4 

90 

586.  8  1  61.  7 

351 

411 

408.7 

43.0 

471 

49.2 

531 

528.1 

55.5 

591 

587.8 

61.8 

52 

350.1 

36.8 

12 

409.7 

4.3.1 

72 

469,4 

49.3 

32 

529.1 

55.6 

92 

588.8 

61.9 

53 

351.1 

36.9 

13 

410.7 

43.2 

73 

470.4 

49.4 

33 

530. 1 

55.7 

93 

589.  8 

62.0 

54 

352.1 

37.0 

14 

411.7 

43.3 

74 

471.4 

49.5 

34 

.531. 1 

55.  8 

94 

590.8 

62.1 

55 

3.53.1 

37.1 

15 

412.7 

4.3.4 

75 

472.4 

49.6 

.35 

532.1 

55.9 

95 

.591.8  ;  62.2 

56 

354.0 

37.2 

16 

413.7 

4,3.5 

76 

473.4 

49.8 

36 

5.33. 1 

56.0 

96 

592.  8  1  62.  3 

57 

355.0 

37.3 

17 

414.7 

43.6 

77 

474.4 

49.9 

37 

534.1 

56.1 

97 

593.8     62.4 

58 

356.0 

37.4 

18 

415.7 

43.7 

78 

475.4 

50.0 

38 

535.1 

56.2 

98 

594.  7     62.  5 

59 

357.0 

37.5 

19 

416.7 

43.8 

79 

476.4 

50.1 

39 

536.1 

56.3 

99 

595.  7     62. 6 

60 

358.0 

37.6 

20 

417.7 

43.9 

80 

477.4 

50.2 

40 

537.1 

56.4 

600 

596.  7     62.  7 

Dirt. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep.     1     Lat. 

84°  (96°,  264°,  276°).                                                                          1 
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TABLE   2. 

Difference  of  Latitude  and  Departure  for 

7°  (173°,  187°,  353°) 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

1.0 

0.1 

61 

60.5 

7.4 

121 

120.1 

14.7 

181 

179.7 

22.1 

241 

239.2 

29.4 

2 

2.0 

0.2 

62 

61.5 

7.6 

22 

121.1 

14.9 

82 

180.6 

22  2 

42 

240.2 

29.5 

3 

3.0 

0.4 

63 

62.5 

7.7 

23 

122.1 

1.5.0 

83 

181.6 

22^3 

43 

241.2 

29.6 

4 

4.0 

0.5 

64 

63.5 

7.8 

24 

123.1 

15.1 

84 

182.6 

22.4 

44 

242.2 

29.7 

5 

5.0 

0.6 

65 

64.5 

7.9 

25 

124.1 

1.5.2 

85 

183.6 

22.5 

45 

243.2 

29.9 

6 

6.0 

0.7 

66 

65.5 

8.0 

26 

125.1 

15.4 

86 

184.6 

22.7 

46 

244.2 

30.0 

7 

6.9 

0.9 

67 

66.5 

8.2 

27 

126.1 

15.5 

87 

185.6 

22.8 

47 

245.2 

30.1 

8 

7.9 

1.0 

68 

67.5 

8.3 

28 

127.0 

15.6 

88 

186.6 

22.9 

48 

246.2 

30.2 

9 

8.9 

1.1 

69 

68.5 

8.4 

29 

128.0 

15.7 

89 

187.6 

23.0 

49 

247.1 

30.3 

10 

9.9 

1.2 

70 

69.5 

8.5 

30 

129.0 

15.8 

90 

188.6 

23.2 

50 

248. 1 

30.5 
30.6 

11 

10.9 

1.3 

71 

70.5 

8.7 

131 

130.0 

16.0 

191 

189.6 

23.3 

251 

249.  1 

12 

11.9 

1.5 

72 

71.5 

8.8 

32 

131.0 

16.1 

92 

190.6 

23.4 

52 

2.50.  1 

30.7 

13 

12.9 

1.6 

73 

72.5 

8.9 

33 

132.0 

16.2 

93 

191.6 

23.5 

53 

251.1 

.30.8 

14 

13.9 

1.7 

74 

73.4 

9.0 

34 

133.0 

16.3 

94 

192.6 

23.6 

54 

252.  1 

31.0 

15 

14.9 

1.8 

75 

74.4 

9.1 

35 

134.0 

16.5 

95 

193.5 

23.8 

55 

253.1 

31.1 

16 

15.9 

1.9 

76 

75.4 

9.3 

36 

135.0 

16.6 

96 

194.  5 

23.9 

56 

254.  1 

31.2 

17 

16.9 

2.1 

77 

76.4 

9.4 

37 

136.0 

16.7 

97 

195. 5 

24.0 

57 

2.55.  1 

31.3 

18 

17.9 

2.2 

78 

77.4 

9.5 

38 

137.0 

16.8 

98 

196. 5 

24.1 

58 

256.  1 

31.4 

19 

18.9 

2.3 

79 

78.4 

9.6 

39 

138. 0 

16.9 

99 

197.5 

24.3 

59 

257.  1 

31.6 

20 

19.9 

2.4 

80 

79.4 

9.7 

40 

139.0 

17.1 

200 

198. 5 

24.4 

60 

258. 1 

31.7 

21 

20.8 

2.6 

81 

80.4 

9.9 

141 

139.  9 

17.2 

201 

199.'5 

24.5 

261 

2.59.  r 

31.8 

22 

21.8 

2.7 

82 

81.4 

10.0 

42 

140.9 

17.3 

02 

200.5 

24.6 

62 

260.0 

31.9 

23 

22.8 

2.8 

83 

82.4 

10.1 

43 

141.9 

17.4 

03 

201.5 

24.7 

63 

261.0 

32.1 

24 

23.8 

2.9 

84 

83.4 

10.2 

44 

142.9 

17.5 

04 

202.5 

24.9 

64 

262.  0 

32.  2 

25 

24.8 

3.0 

85 

84.4 

10.4 

45 

143.9 

17.7 

05 

203. 5 

2.5.0 

65 

263.  0 

32.3 

26 

25.8 

3.2 

86 

85.4 

10.5 

46 

144.9 

17.8 

06 

204.5 

25.  1 

66 

264.0 

32.4 

27 

26.8 

.3.3 

87 

86.4 

10.6 

47 

145.9 

17.9 

07 

205.  5 

25.2 

67 

265.  0 

32.  5 

28 

27.8 

3.4 

88 

87.3 

10.7 

48 

146.9 

18.0 

08 

206. 4 

25.  3 

68 

266.  0 

32.  7 

29 

28.8 

3.5 

89 

88.3 

10.8 

49 

147.9 

18.2 

09 

207.4 

25.5 

69 

267.0 

32.8 

30 

29.8 

3.7 

90 

89.3 

11.0 
11. 1 

50 
151 

148.9 
149.9 

18.3 
18.4" 

10 

208.4 

2.=S.6 
25.7 

70 

268.  0 

32.9 

31 

30.8 

3.8 

91 

90.3 

211 

209.  4 

271 

269.0 

33.0 

32 

31.8 

3.9 

92 

91.3 

11.2 

52 

150.9 

18.5 

12 

210.4 

25.  8 

72 

270.0 

33. 1 

33 

32.8 

4.0 

93 

92.  3 

11.3 

53 

151.9 

18.6 

13 

211.4 

26.0 

73 

271.0 

33.3 

34 

33.7 

4.1 

94 

93.3 

11.5 

54 

1.52.  9 

18.8 

14 

212.  4 

26.1 

74 

272.0 

33.4 

35 

34.7 

4.3 

95 

94.3 

11.6 

55 

153. 8 

18.9 

15 

213.4 

26.2 

75 

273.0 

33.5 

36 

35.7 

4.4 

96 

95.3 

11.7 

56 

1.54.  8 

19.0 

16 

214.4 

26.3 

76 

273.9 

33.6 

37 

36.7 

4.5 

97 

96.3 

11.8 

57 

155.  8 

19.1 

17 

215.4 

26.4 

77 

274.9 

.33.8 

38 

37.7 

4.6 

98 

97.  3 

11.9 

58 

156.8 

19.3 

18 

216.4 

26.6 

78 

275. 9 

33.9 

39 

38.7 

4.8 

99 

98.3 

12.'] 

59 

157.8 

19.4 

19 

217.4 

26.7 

79 

276.9 

34.0 

40 

39.7 
40.7 

4.9 

100 

99.3 

12.2 

60 

158.8 

19.5 

20 

218.4 

26.8 

80 

277.9 

34.1 
34.2 

41 

5.0 

101 

100.2 

12.3 

161 

159.8 

19.6 

221 

219. 4 

26.9 

281 

278.9 

42 

41.7 

5.1 

02 

101.2 

12.4 

62 

160.8 

19.7 

22 

220.3 

27. 1 

82 

279.9 

34.4 

43 

42.7 

5.2 

03 

102.2 

12.6 

63 

161.8 

19.9 

23 

221.3 

27. 2 

83 

280.9 

34.5 

44 

43.7 

5.4 

04 

103.  2 

12.7 

64 

162.8 

20.0 

24 

222. 3 

27!  3 

84 

281.9 

34.6 

45 

44.7 

5.5 

05 

104.  2 

12.8 

65 

163.8 

20.1 

25 

223.  3 

27.4 

85 

282.9 

,34.7 

46 

45.7 

5.6 

06 

105.  2 

12.9 

66 

164.  8 

20.2 

26 

224  3 

27.5 

86 

283.9 

34.9 

47 

46.6 

5.7 

07 

106.2 

13.0 

67 

165.  8 

20.4 

27 

225.  3 

27.7 

87 

284.9 

;i5.0 

48 

47.6 

5.8 

08 

107.2 

13.2 

68 

166.7 

20.5 

28 

226. 3 

27.8 

88 

285.9 

35.1 

49 

48.6 

6.0 

09 

108.  2 

1.3.3 

69 

167.7 

20.6 

29 

227. 3 

27.9 

89 

286.8 

;J5.  2 

50 

49.6 

6.1 

10 

109.2 

13.4 

70 

168.7 

20.7 

30 

228.  3 

28.0 

90 

287.8 

;i5.3 

51 

50.6 

6.2 

111 

110.2 

13.5 

171 

169.7 

20.8 

231 

229.3 

28.2 

291 

28S:  8' 

35.  5 

52 

51.6 

6.3 

12 

111.2 

13.6 

72 

170.7 

21.0 

32 

230.  3 

28.3 

92 

289.  .S 

35.6 

53 

52.6 

6.5 

13 

112.2 

13.8 

73 

171.7 

21.1 

33 

231.3 

28.4 

93 

2!K).  8 

35.  7 

54 

53.6 

6.6 

14 

113.2 

13. 9 

74 

172.7 

21.2 

34 

232. 3 

28. 5 

94 

291.8 

;«.  8 

55 

54.6 

6.7 

15 

114.1 

14.0 

75 

173.7 

21.3 

i5 

233. 2 

28.6 

95 

292.  S 

3(>.0 

56 

55.6 

6.8 

16 

115.1 

14.1 

76 

174.7 

21.4 

36 

234.  2 

28.8 

9(! 

2<>3.  8 

36.1 

57 

56.6 

6.9 

17 

116.1 

14.3 

77 

175.7 

21.6 

37 

2:?5. 2 

28.9 

97 

294.  8 

36.  2 

58 

57.6 

7.1 

18 

117.1 

14.4 

78 

176.7 

21.7 

38 

2.36.  2 

29.0 

98 

295.  8 

36.3 

59 

58. 6 

7.2 

19 

118.1 

14.5 

79 

177.7 

21.8 

39 

237.  2 

29.  1 

99 

296.8 

36.4 

60 

59.6 

7.3 

20 

119.1 

14.6 

80 

178.7 

21.9 

40 

238.  2 

29.2 

300 

297.8 

36.6 

DtBt. 

Dep. 

Lat. 

Dlat. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

DUt 

Dep. 

Lat. 

83°  (97°,  263°,  277° 
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Difference  of  Latitude  and  Departure  for 

7°  (173°,  187°,  353° 

)■ 

Dist. 

Lat. 

Dcp. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat.      1 

Dep. 

301 

298.7 

36.7 

361 

358.3 

44.0 

421 

417.9 

51.  3 

481 

477.4 

58.6 

541 

537. 0 

65.9 

02 

299.7 

36.8 

62 

359.3 

44.1 

22 

418.8 

51.4 

82 

478.4 

58.7 

42 

537.9 

66.0 

03 

300.7 

36.9 

63 

360.3 

44.2 

23 

419.8 

51.5 

83 

479.4 

58.8 

43 

538.9 

66.2 

04 

301.7 

37.0 

64 

361.3 

44.4 

24 

420.8 

51.7 

84 

480.4 

59.0 

44 

539. 9 

66.3 

05 

302.  7 

37.2 

65 

362.3 

44.5 

25 

421.8 

51.8 

85 

481.4 

59.1 

45 

540.9 

66.4 

0(> 

303.7 

37.3 

66 

363. 3 

44.6 

26 

422.  8 

51.9 

86 

482.4 

59.2 

46 

541.9 

66.6 

07 

304.7 

37.4 

67 

364.3 

44.7 

27 

423.8 

52.0 

87 

483.4 

59.4 

47 

542. 9 

66.7 

08 

305.  7 

37.5 

68 

365.2 

44.8 

28 

424.8 

52.2 

88 

484.3 

59.5 

48 

543.  9 

66.8 

o;» 

300.  7 

37.7 

69 

366.2 

45.0 

29 

425.8 

52.3 

89 

485.3 

59.6 

49 

544.  9 

66.9 

10 

307.7 

37.8 

70 

367.2 

45.1 

30 

426.8 

52.4 

90 

486.3 

59.7 

50 

,545.  9 

67.0 

3ir 

308.7 

37.9 

371 

368.2 

45.2 

431 

427.8 

52.5 

491 

487.3 

59.8 

551 

546. 9 

67.1 

12 

309.7 

38.0 

72 

369.2 

45.3 

32 

428.8 

52.6 

92 

488.3 

59.9 

52 

547.9 

67.2 

13 

310.7 

38.1 

73 

370.2 

45.5 

33 

429.8 

52.8 

93 

489.3 

60.1 

53 

548.  9 

67.4 

14 

311.7 

38.3 

74 

371.2 

45.6 

34 

430.8 

52.9 

94 

490.3 

60.2 

54 

549.  9 

67.5 

15 

312.6 

38.4 

75 

372.2 

45.7 

35 

431.7 

53.0 

95 

491.3 

60.3 

55 

550. 8 

67.6 

16 

313.6 

38.5 

76 

373.2 

45.8 

36 

432.7 

53.1 

96 

492.3 

60.5 

56 

551.8 

67.8 

17 

314.6 

38.6 

77 

374.2 

45.9 

37 

433.7 

53.3 

97 

493.3 

60.6 

57 

552.8 

67.9 

18 

315.6 

38.  7 

78 

375.2 

46.1 

38 

434.7 

53.4 

98 

494.3 

60.7 

58 

553.  8 

68.0 

19 

316.6 

38.9 

79 

376.2 

46.2 

39 

435.7 

53.5 

99 

495. 3 

60.8 

59 

554.8 

68.1 

20 

317.6 

39.0 

80 

377.2 

46.3 

40 

436.7 

53.6 

500 

496.3 

61.0 

60 

555.  8 

68.  3 

321 

318.6 

39.1 

381     378. 1 

46.4 

441 

437.7 

53.7 

501 

497.  2  i  61. 1 

561 

556.8 

68.4 

22 

319.6 

39.2 

82     379. 1 

46.5 

42 

438.7 

53.9 

02 

498.2 

61.2 

62 

557.8 

68.5 

23 

320. 6 

39.4 

83 

380.1 

46.7 

43 

439.7 

54.0 

03 

499.2 

61.3 

63 

558.8 

68.6 

24 

321.6 

39.5 

84 

381.1 

46.8 

44 

440.7 

54.1 

04 

500.2 

61.4 

64 

559.8 

68.7 

25 

322.6 

39.6 

85 

382.1 

46.9 

45 

441.7 

54.2 

05 

501.2 

61.5 

65 

560.8 

68.9 

26 

323. 6 

39.7 

86 

383.1 

47.0 

46 

442.7 

54.3 

06 

502.2 

61.  6 

66 

561.8 

69.0 

27 

324.6 

39.8 

87 

384.1 

47.2 

47 

443.7 

54.5 

07 

503.2 

61.  S 

67 

562.8 

(>9. 1 

28 

325.5 

40.0 

88 

385.1 

47.3 

48 

444.7 

54.6 

08 

504.  2 

61.9 

68 

563.8 

69.2 

29 

326.5 

40.1 

89 

386.1 

47.4 

49 

445.6 

54.7 

09 

505.2 

62.0 

69 

564.8 

69.  3 

30 

327. 5 

40.2 

90 

387.1 

47.5 

50 

446.6 

54.8 

10 

506.2 

62.1 

70 

565.8 

69.4 

331 

328.  5 

40.3 

391 

388.1 

47.6 

451 

447.6 

55.0 

511 

507.2 

62.  3 

'571 

566.7 

69.6 

32 

329.5 

40.5 

92 

389.1 

47.8 

52 

448.6 

55.1 

12 

508.2 

62.4 

72 

567.7 

69.7 

33 

330. 5 

40.6 

93 

390.1 

47.9 

53 

449.6 

55.2 

13 

509.2 

62.5 

73 

568.7 

69.8 

34 

331.5 

40.7 

94 

391.1 

48.0 

54 

450.  6 

55.3 

14 

510.2 

62.6 

74 

569.7 

69.9 

35 

332.  5 

40.  S 

95 

392.  0 

48.1 

55 

451.6 

55.4 

15 

511. 1 

62.7 

75 

570.7 

70.1 

31) 

333.  5 

40.9 

96 

393.0 

48.3 

56 

452.6 

55.6 

16 

512.1 

62.9 

76 

571.7 

70.2 

37 

334.5 

41.1 

97 

394.0 

48.4 

57 

453.  6 

55.7 

17 

513.1 

63.0 

77 

572.7 

70.3 

38 

335.5 

41.2 

98 

395.0 

48.5 

58 

454.6 

55.8 

18 

514.1 

63.1 

78 

573.7 

70.4 

39 

336. 5' 

41.3 

99 

396.0 

48.6 

59 

455.6 

5.5.9 

19 

515.1 

63.2 

79 

574.  7 

70.5 

40 

337. 5 

41.4 

400 

397.0 

48.7 

60 

456.6 

56.1 

20 

516.1 

63.4 

80 

575.7 

70.7 

341 

338.  4 

41.6 

401 

398.0 

48.9 

461 

457.6 

56.2 

521 

517.1 

63.5 

581 

576.7 

70.8 

42 

339.  4 

41.7 

02 

399.0 

49.0 

62 

458.5 

56.3 

22 

518. 1 

63.6 

82 

577.6 

70.9 

43 

340.  4 

41.8 

03 

400.0 

49.1 

63 

459.  5 

56.4 

23 

519.1 

63.7 

83 

578.6 

71.0 

44 

341.4 

41.9 

04 

401.0 

49.2 

64 

460.5 

56.5 

24 

520.1 

63.8 

84 

579.6 

71.2 

45 

342.4 

42.0 

05 

402.0 

49.4 

65 

461.5 

56.7 

25 

521.1 

64.0 

85 

580.6 

71.3 

46 

343.4 

42.2 

06 

403.0 

49.5 

66 

462.5 

56.8 

26 

522.1 

64.1 

86 

581.6 

71.4 

47 

344.4 

42.3 

07 

404.0 

49.6 

67 

463.5 

56.9 

27 

523.1 

64.2 

87 

582.6 

71.5 

48 

345.4 

42.4 

08 

405.0 

49.7 

68 

464.5 

57.0 

28 

524. 1 

64.3 

88 

583. 6 

71.6 

49 

346.4 

42.  5 

09 

405.9 

49.8 

69 

465.  5 

57.2 

29 

525.0 

64.5 

89 

584. 6 

71.8 

50 

.347.  4 

42.6 

10 

406.9 

50.0 

70 

466.5 

57.3 

30 

526.0 

64.6 

90 

585.6 

71.9 

351 

348.  4 

42.8 

411 

407.9 

50.1 

471 

467.5 

57.4 

531 

527.0 

64.7 

.591 

586.6 

72.0 

52 

349.  4 

42.9 

12 

408.9 

50.2 

72 

468.5 

57.5 

32 

528.0 

64.8 

92 

587.6 

72.1 

53 

350.4 

43.0 

13 

409.9 

50.3 

73 

469.5 

57.0 

33 

529.0 

64.9 

93 

588.  6 

72.2 

54 

351.4 

43.1 

14 

410.9 

50.4 

74 

470.5 

57.8 

34 

530.0 

65.1 

94 

589.6 

72.4 

"l.T 

r^r^•^  -a 

43.3 

15 

411.9 

50.6 

75 

471.5 

57.9 

;« 

531.0 

65.2 

95 

590.6 

72.5 

43.  4 

16 

412.9 

50.7 

76 

472.4 

58.0 

36 

532.0 

65.3 

96 

591.5 

72.6 

13.  5 

17 

413.  9 

50.8 

77 

473.4 

58.1 

37 

533.0 

65.4 

97 

592. 5 

72.7 

43.6 

18 

414.9 

50.9 

78 

474.4 

58.2 

38 

534.0 

65.6 

98 

593. 5 

72.9 

59 

350.3 

43.7 

19 

415.9 

51.1 

79 

475.4 

58.4 

39 

536.0 

65.7 

99 

594.5 

73.0 

60 

357.3 

43.9 

20 

416.9 

51.2 

80 

476.4 

58.5 

40 

536.0 

65.8 

600 

595.6 

73.1 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 
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TABLE  2. 

Difference  of  Latitude  and  Departure  for  8°  (172°,  188 

»,  352° 

)• 

Diet. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

1.0 

0.1 

61 

60.4 

8.5 

121 

119.8 

16.8 

181 

179.2 

25.2 

241 

238.7 

33.5 

2 

2.0 

0.3 

62 

61.4 

8.6 

22 

120.8 

17.0 

82 

180.2 

2.5.3 

42 

239. 6 

33.7 

3 

3.0 

0.4 

63 

62.4 

8.8 

23 

121.8 

17.1 

83 

181.2 

25.6 

43 

240.  6 

33.8 

4 

4.0 

0.6 

64 

63.4 

8.9 

24 

122.8 

17.3 

84 

182.2 

26.6 

44 

241.6 

34.0 

5 

5.0 

0.7 

66 

64.4 

9.0 

25 

123.8 

17.4 

85 

183.2 

26.7 

46 

242.  6 

34.1 

6 

5.9 

0.8 

66 

65.4 

9.2 

26 

124.  8 

17.6 

86 

184.2 

25.9 

46 

243.6 

.34. 2 

7 

6.9 

1.0 

67 

66.3 

9.3 

27 

125.8 

17.7 

87 

186.2 

26.0 

47 

244.6 

34.4 

8 

7.9 

1.1 

68 

67.3 

9.6 

28 

126.8 

17.8 

88 

186.2 

26.2 

48 

245.6 

34.5 

9 

8.9 

1.3 

69 

68.3 

9.6 

29 

127.7 

18.0 

89 

187.2 

26.3 

49 

246.6 

34.7 

10 

9.9 

1.4 

70 

69.3 

9.7 

30 

128.7 

18.1 

90 

188.2 

26.4 

50 

247.6 

34.8 

11 

10.9 

1.5 

71 

70.3 

9.9 

131 

129.7 

18.2 

191 

189.1 

26.6 

251 

248.  6 

34.9 

12 

11.9 

1.7 

72 

71.3 

10.0 

32 

130.7 

18.4 

92 

190.1 

26.7 

52 

249.  6 

35.1 

13 

12.9 

1.8 

73 

72.3 

10.2 

33 

131.7 

18.5 

93 

191.1 

26.9 

53 

260.  5 

35.2 

14 

13.9 

1.9 

74 

73.3 

10.3 

34 

132.7 

18.6 

94 

192.1 

27.0 

54 

251.5 

35.3 

15 

14.9 

2.1 

75 

74.3 

10.4 

35 

133.7 

18.8 

95 

193.1 

27.1 

56 

2.52.  5 

36.5 

16 

15.8 

2.2 

76 

75.3 

10.6 

36 

134.7 

18.9 

96 

194.1 

27.3 

56 

253.  5 

36.6 

17 

16.8 

2.4 

77 

76.3 

10.7 

37 

135.  7 

19.1 

97 

195. 1 

27.4 

67 

254.5 

36.8 

18 

17.8 

2.5 

78 

77.2 

10.  9 

38 

136.7 

19.2 

98 

196.1 

27.6 

58 

2.56. 5 

36.9 

19 

18.8 

2.6 

79 

78.2 

11.0 

39 

137.7 

19.3 

99 

197.1 

27.7 

59 

266.5 

36.0 

20 

19.8 

2.8 

80 

79.2 

11.1 

40 

138.6 

19.6 

200 

198.1 

27.8 

60 

257.5 

36.2 

21 

20.8 

2.9 

8i" 

80.2 

11.3 

141 

139.6 

19.6 

201 

199.0 

28.0 

261 

258.5 

36.3 

22 

21.8 

3.1 

82 

81.2 

11.4 

42 

140.6 

19.8 

02 

200.0 

28.1 

62 

259.5 

36.5 

23 

22.8 

3.2 

83 

82.2 

11.6 

43 

141.6 

19.9 

03 

201.0 

28.3 

63 

260.4 

36.6 

24 

23.8 

3.3 

84 

83.2 

11.7 

44 

142.6 

20.0 

04 

202.0 

28.4 

64 

261.4 

36.7 

25 

24.8 

3.5 

85 

84.2 

11.8 

45 

143.6 

20.2 

05 

203.0 

28.6 

65 

262.4 

36.9 

26 

25.7 

3.6 

86 

85.2 

12.0 

46 

144.6 

20.3 

06 

204.0 

28.7 

66 

263.  4 

37.0 

27 

26.7 

3.8 

87 

86.2 

12.1 

47 

145.6 

20.5 

07 

205.  0 

28.8 

67 

264.4 

37.2 

28 

27.7 

3.9 

88 

87.1 

12.2 

48 

146.6 

20.6 

08 

206.0 

28.9 

68 

265.4 

37.3 

29 

28.7 

4.0 

89 

88.1 

12.4 

49 

147.5 

20.7 

09 

207.0 

29.1 

69 

266.  4 

37.4 

30 

29.7 

4.2 

90 

89.1 

12.5 

50 

148.5 

20.9 

10 

208.  0 

29.2 

70 

267.  4 

.37.6 

31 

30.7 

4.3 

91 

90.1 

12.7 

151 

149.5 

21.0 

211 

208.9 

29.4' 

271 

268.4 

37.7 

32 

31.7 

4.5 

92 

91.1 

12.8 

52 

160. 5 

21.2 

12 

209. 9 

29.5 

72 

269.4 

37.9 

33 

32.7 

4.6 

93 

92.1 

12.9 

53 

161.6 

21.3 

13 

210.9 

29.6 

73 

270.3 

38.0 

34 

33.7 

4.7 

94 

93.1 

13.1 

64 

162.5 

21.4 

14 

211.9 

29.8 

74 

271.3 

38.1 

35 

34.7 

4.9 

95 

94.1 

13.2 

55 

153.6 

21.6 

15 

212.9 

29.9 

76 

272.  3 

38.3 

36 

35.6 

5.0 

96 

95.1 

13.4 

56 

154. 5 

21.7 

16 

213.  9 

30.1 

76 

273.  3 

38.4 

37 

36.6 

5.1 

97 

96.1 

1.3.6 

57 

155.5 

21.9 

17 

214.9 

30.2 

77 

274.3 

38.6 

38 

37.6 

5.3 

98 

97.0 

13.6 

58 

166. 6 

22.0 

18 

215.9 

30.3 

78 

275.3 

38.7 

39 

te 

5.4 

99 

98.0 

13.8 

59 

167.6 

22.1 

19 

216.9 

.30.5 

79 

276.3 

38.8 

40 

5.6 

100 

99.0 

13.  9 

60 

158.4 

22.3 

20 

217.9 

30.6 

80 

277.3 

39.0 

41 

40.6 

5.7 

101 

100.0 

14.1 

161 

159.4 

22.4 

221 

218.8 

30.8 

281 

'278. 3 

39.1 

42 

41.6 

5.8 

02 

101.0 

14.2 

62 

160.4 

22.5 

22 

219.8 

.30.9 

82 

279.3 

39.2 

43 

42.6 

6.0 

03 

102.0 

14.3 

63 

161.4 

22.7 

23 

220.  8 

31.0 

83 

280.2 

39.4 

44 

43.6 

6.1 

04 

103.0 

14.5 

64 

162.4 

22.8 

24 

221.8 

31.2 

84 

281.2 

39.5 

45 

44.6 

6.3 

05 

104.0 

14.6 

(56 

163.4 

23.0 

25 

222.  8 

31.3 

85 

282.2 

39.7 

46 

45.6 

6.4 

06 

105.0 

14.8 

66 

164.4 

23.1 

26 

223.  8 

31.5 

86 

283.2 

39.8 

47 

46.5 

6.5 

07 

106.0 

14.9 

67 

165.4 

23.2 

27 

224.8 

31.6 

87 

284.2 

39.9 

48 

47.5 

6.7 

08 

106.9 

15.0 

68 

166.4 

23.4 

28 

225.  8 

31.7 

88 

285.2 

40.1 

49 

48.5 

6.8 

09 

107.9 

15.2 

69 

167.4 

23.5 

29 

226.8 

31.9 

89 

286.2 

40.2 

50 

49.5 

7.0 

10 

108.9 

15.3 

70 

168.  3 

2.3.7 

30 

227.8 

32.0 
32.1 

90 

287.2 
288.2 

40.4 

51 

50.5 

7.1 

111 

109.9 

15.4 

171 

169.3 

23.8 

231 

228.  8 

291 

40.5 

52 

51.5 

7.2 

12 

110.9 

15.6 

72 

170.3 

23.9 

32 

229.7 

32.3 

92 

289.2 

40.6 

53 

52.5 

7.4 

13 

111.9 

15.7 

73 

171.3 

24.1 

33 

230.7 

32.4 

93 

290.1 

40.8 

54 

53.5 

7.5 

14 

112.9 

15.9 

74 

172.  3 

24.  2 

34 

231.7 

32.6 

SM 

291. 1 

40.9 

55 

54.5 

7.7 

15 

113.9 

16.0 

75 

173.3 

24!  4 

35 

232.  7 

32.7 

95 

292.  1 

41.1 

56 

55.5 

7.8 

16 

114.9 

16.1 

76 

174.3 

24.5 

36 

233.  7 

32.  8 

96 

293. 1 

41.2 

67 

56.4 

7.9 

17 

115.9 

16.3 

77 

175.3 

24.  6 

37 

234.  7 

33.0 

97 

294. 1 

41.3 

58 

57.4 

8.1 

18 

116.9 

16.4 

78 

176.  3 

24.8 

38 

235.7 

33.  1 

98 

295.1 

41.5 

59 

58.4 

8.2 

19 

117.8 

16.6 

79 

177.3 

24.  9 

.39 

236.  7 

33.3 

99 

296.1 

41.6 

60 

69.4 

8.4 

20 

118.8 

16.7 

80 

178.  2 

25.1 

40 

237.7 

33.4 

300 

297. 1 

41.8 

Dlat. 

Dcp. 

Lat. 

Dlit. 

Dep. 

Lat. 

Dist 

Dep. 

Lat. 

Dist 

Dcp. 

Lat 

DlBt 

Dep. 

Lat. 

82°  (S 

)8°.  262' 

,  278°  1. 
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DiKerence  cf 

Ijititiulc  ami  Departure  for  8°  (172°,  188°,  352°). 

Dist. 

!  ^'■ 

Dcp. 

Dist. 

uu. 

Dc]!. 

Dist. 

Lat. 

Di'p. 

Dlst. 

Lat. 

Dep. 

Dist 

Lat. 

Dep. 

301 

298.0 

41.9 

361 

.357.5 

50.2 

421 

416.  9 

58.6 

481 

476.3 

66.9 

541 

535.7 

7,5.2 

U2 

299.0 

42.0 

62 

3.58.5 

50.4 

22 

417.9 

58.  7 

82 

477.3 

67.1 

42 

536.7 

75.4 

03 

300.0 

42.2 

63 

•(59.  4 

,50.5 

23 

418.9 

,58.  9 

83 

478.3 

67.2 

43 

537.  7 

75.  5 

04 

301.0 

42.3 

64 

,360.  4 

,50.7 

24 

419.8 

59.0 

84 

479.3 

67.4 

44 

,538.  7 

75.  7 

05 

302.  0 

42.5 

65 

361 .  4 

50.8 

25 

420.8 

59.2 

85 

480.3 

67.5 

45 

539.7 

75.8 

OC 

303.  0 

42.6 

66 

362.  4 

50.9 

26 

421.8 

.59.3 

86 

481.2 

67.6 

46 

540.6 

75.9 

07 

304.  0 

42.7 

67 

363.  4 

51.1 

27 

422.8 

59.4 

87 

482.2 

67.8 

47 

541.6 

76.1 

08 

.305.  0 

42.9 

68 

3(>4.  4 

51.2 

28 

423.8 

59.6 

88 

483.  2 

67.9 

48 

542.6 

76.2 

09 

306.0 

43.0 

69 

365.  4 

51.4 

29 

424.  8 

.59.7 

89 

484.2 

68.1 

49 

543. 6 

76.4 

10 

307.0 

43.1 

70 

366.4 

51.5 
5l76 

30 

425.  8 
426.8 

59. 8 

90 

485.2 
486.2 

68.2 

50 
551 

.544. 6 
545.6 

76.5 

311 

307.9 

4,3.3 

371 

367.4 

431 

60.  0 

491 

68.3 

76.6 

12 

308.9 

43.4 

72 

.368.  4 

51.8 

32 

427.8 

60.1 

92 

487.2 

68.5 

52 

546.6 

76.8 

13 

309. 9 

4.3.6 

73 

369.  3 

51.9 

33 

428.8 

60.3 

93 

488.2 

68.6 

53 

,547. 6 

76.9 

14 

310.0 

43.  7 

74 

370.3 

52.1 

34 

429.  8 

00.4 

94 

489.2 

68.8 

54 

,548. 6 

77.1 

15 

311.9 

43.8 

75 

371.3 

52.2 

35 

430.  7 

60.5 

95 

490.2 

68.9 

55 

549.6 

77.2 

16 

312.9 

44.0 

76 

372. 3 

52.3 

36 

431.7 

60.7 

96 

491.2 

69. 0 

56 

550.  6 

77.4 

17 

313.9 

44.1 

77 

373.  3 

52.5 

37 

432.7 

60.8 

97 

492.1 

69.2 

57 

551.5 

77.5 

18 

314.9 

44.3 

78 

374.3 

52.6 

38 

433.  7 

61.0 

98 

493.1 

69.3 

58 

552. 5 

77.6 

19 

315.9 

44.4 

79 

375.  3 

52.7 

39 

434.7 

61.1 

99 

494.1 

69.5 

59 

553. 5 

77.8 

20 

316.9 

44.5 

80 

376.3 

52.9 

40 

435.7 

61.2 

500 

495.1 

69.6 

60 

5,54.5 

77.9 

321 

317.9 

44.7 

381 

377.3 

53.0 

441 

436.7 

61.4 

501 

496.1 

69.7 

561 

555.5 

78.1 

22 

318.  8 

44.8 

82 

378. 3 

53.2 

42 

437.7 

61.5 

02 

497.1 

69.9 

62 

556.5 

78.2 

23 

319.8 

45.0 

83 

379.2 

53.3 

43 

438.7 

61.7 

03 

498.1 

70.0 

63 

557.5 

78.3 

24 

320.8 

45.1 

84 

380.2 

53.4 

44 

439.7 

61.8 

04 

499.1 

70.2 

64 

558.  5 

78.5 

25 

321.8 

4.5.2 

85 

381.2 

53.6 

45 

440.0 

61.9 

05 

500.1 

70.3 

65 

559. 5 

7S.  6 

26 

322.8 

45.4 

86 

382.2 

53.7 

46 

441.6 

62.1 

06 

501.0 

70.4 

66 

560.5 

78.  S 

27 

323.8 

4.5.5 

87 

383.2 

53.9 

47 

442.6 

62.2 

07 

502.0 

70.6 

67 

561.5 

78.9 

28 

324.8 

45.7 

88 

384.2 

54.0 

48 

443.6 

62.4 

08 

503.0 

70.7 

68 

562. 5 

79.0 

29 

325.8 

45.8 

89 

385.  2 

54.1 

49 

444.6 

62.5 

09 

504.0 

70.8 

69 

563.  5 

79.1 

30 
331 

326.8 
327.8 

45.9 
46.1 

90 

386.2 

54.3 

50 

445.6 

62.6 
"62.  8 

10 

505.0 
506.0 

70.9 

70 

564.5 

79.3 

391 

387.2 

54.4 

451 

446.6 

511 

71.1 

571 

565.4 

79.4 

32 

328.7 

46.2 

92 

388. 2 

54.6 

52 

447.  6 

62.9 

12 

507.0 

71.2 

72 

566.  4 

79.  6 

33 

329.7 

46.3 

93 

389.1 

54.7 

53 

448.6 

63.0 

13 

508.0 

71.4 

7,3 

567.4 

79.7 

34 

330.7 

46.5 

94 

390.1 

54.8 

54 

449.6 

63.2 

14 

509.0 

71.5 

74 

568.  4 

79.8 

35 

a31.7 

46.6 

95 

391.1 

55.0 

55 

450.  5 

63.3 

15 

510.0 

71.6 

75 

569. 4 

80.0 

36 

332.  7 

46.8 

96 

392.1 

55.1 

56 

451.  5 

63.5 

16 

510.9 

71.8 

76 

570.4 

80.1 

37 

333.7 

46.9 

97 

393.1 

55.3 

57 

452.5 

63.6 

17 

511.9 

71.9 

77 

571.4 

80.2 

38 

334.7 

47.0 

98 

394.1 

55.4 

58 

453.5 

63.7 

18 

512.9 

72.0 

78 

572. 4 

80.4 

39 

335.7 

47.2 

99 

395.1 

55.5 

59 

454.5 

63.9 

19 

513.9 

72.2 

79 

573.4 

80.5 

40 
341 

.336.7 

47.3 

400 

396.1 

,55.7 

60 

455.5 

64.0 

20 

514.9 

72.3 

80 

574. 4 

80.6 

337.7 

47.5 

401 

397.1 

55.8 

461 

456.5 

64.2 

521 

515.9 

72.4 

581 

575.4 

80.8 

42 

338.6 

47.6 

02 

398.1 

56.0 

62 

457.5 

64.3 

22 

516.9 

72.6 

82 

576.4 

80.9 

43 

339. 6 

47.7 

03 

.399. 1 

56.1 

63 

458.5 

64.4 

23 

517.9 

72.8 

83 

577.4 

81.1 

44 

340. 6 

47.9 

04 

400.0 

56.2 

64 

459.5 

64.6 

24 

518. 9 

73.0 

84 

578.4 

81.3 

45 

341.6 

48.0 

05 

401.0 

56.4 

65 

460.4 

64.7 

25 

519.9 

73.1 

85 

579.4 

81.4 

46 

342.6 

48.2 

06 

402.0 

56.5 

66 

461.4 

64.9 

26 

520.  9 

73.2 

86 

580.3 

81.6 

47 

343.6 

48.3 

07 

403.0 

.56.6 

67 

462.4 

65.0 

27 

521.8 

73.4 

87 

581. 3 

81.7 

48 

344.6 

48.4 

08 

404.0 

56.8 

68 

463.4 

65.1 

28 

522.8 

73.5 

88 

582.  3 

81.8 

49 

345.6 

48.6 

09 

405.0 

56.9 

69 

464.4 

65.3 

29 

523.  8 

73.7 

89 

r>83.  3 

82.0 

50 

346.6 

48.7 

10 

406.0 
407.0 

57.1 
57.2 

70 
471 

465.4 

65.4 

30 

524.8 

73.8 

90 

584.  3 

82.1 

351 

347.6 

48.9 

411 

466.4 

65.6 

531 

525.8 

7,3.9 

591 

585.  3 

82.2 

52 

348.5 

49.0 

12 

408.0 

57.3 

72 

467.4 

a5.7 

32 

526.8 

74.1 

92 

586.3 

82.4 

53 

349.5 

49.1 

13 

409.0 

57.5 

73 

468.4 

65.8 

33 

527.8 

74.2 

93 

587.3 

.82.5 

54 

350.5 

49.3 

14 

409.9 

57.6 

74 

469.4 

66.0 

34 

528.8 

74.3 

94 

588. 3 

82.6 

55 

,351.5 

49.4 

15 

410.9 

57.8 

75 

470.4 

66.1 

35 

529.8 

74.5 

95 

589.3 

82.8 

56 

352.5 

49.5 

16 

411.9 

57.9 

76 

471.3 

66.2 

36 

530.8 

74.6 

96 

■590.  3 

83.  0 

57 

353.5 

49.7 

17 

412.9 

,58.0 

77 

472.3 

66.4 

37 

531.7 

74.7 

97 

691.2 

83.1 

58 

354.5 

49.8 

18 

413.  9 

58.2 

78 

473.3 

66.5 

38 

532.7 

74.9 

98 

592.2 

83.2 

59 

355.5 

50.0 

19 

414.9 

58.3 

79 

474.3 

66.7 

39 

533.7 

7,5.0 

99 

593.2 

83.3 

60 

356.5 

50.1 

20 

415.  9 

,58.5 

80 

475.3 

66.8 

40 

534.7 

75.1 

600 

594.2 

83.5 

Dlst. 

Dep. 

Lat. 

Dlst. 

Dep. 

Lat. 

Dist. 

Dpp. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat 
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2. 

^ 

Difierence  of  Latitude  and  Departure  for  9°  (171°,  189°,  351° 

- 

Dirt. 

Lat. 

Dep. 

Dist. 

Lat 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Diat. 

Lat 

Dep. 

1 

1.0 

0.2 

61 

60.2 

9.5 

121 

119.5 

1.S.9 

181 

178.8 

28.3 

241 

238.0 

37.7 

2 

2.0 

0.3 

62 

61.2 

9.7 

22 

120.5 

19.  1 

82 

179.8 

28.5 

42 

239.0 

37.9 

3 

3.0 

0.5 

63 

62.2 

9.9 

23 

121. 5 

19.2 

83 

180.7 

28.6 

43 

240.0 

38.0 

4 

4.0 

0.6 

64 

63.2 

10.0 

24 

122.5 

19.4 

84 

181.7 

28.8 

44 

241.0 

38.2 

5 

4.9 

0.8 

65 

64.2 

10.2 

25 

123.5 

19.6 

85 

182.7 

28.9 

45 

242.0 

38.3 

6 

5.9 

0.9 

66 

6.5.2 

10.3 

26 

124.4 

19.7 

86 

183.7 

29.1 

46 

243.0 

38.5 

7 

6.9 

1.1 

67 

66.2 

10.5 

27 

125.  4 

19.9 

87 

184.7 

29.3 

47 

244.0 

38.6 

8 

7.9 

1.3 

68 

67.2 

10.6 

28 

126.  4 

20.0 

88 

ia5.7 

29.4 

48 

244.  9 

38.8 

9 

8.9 

1.4 

69 

68.2 

10.  S 

29 

127.4 

20.2 

89 

186.7 

29.6 

49 

245. 9 

39.0 

10 

9.9 

1.6 

70 

69.1 

11.0 

30 

128.4 

20.3 

90 

187.7 

29.7 

50 

246.9 

39.1 

"  11 

10.9 

1.7 

71 

70.1 

11.1 

131 

129.4 

20.5 

191 

188.6 

29.9 

251 

247.9 

39.3 

12 

11.9 

1.9 

72 

71.1 

11.3 

32 

130.4 

20.6 

92 

189.6 

30.0 

52 

248.9 

39.4 

13 

12.8 

2.0 

73 

72.1 

11.4 

33 

131.4 

20.8 

93 

190.6 

30.2 

53 

249.9 

39.6 

14 

13.8 

2.2 

74 

73.1 

11.6 

34 

132.4 

21.0 

94 

191.6 

30.3 

54 

250.9 

39.7 

15 

14.8 

2.3 

75 

74.1 

11.7 

35 

133.  3 

21.1 

95 

192.6 

30.5 

55 

251.9 

39.9 

16 

15.8 

2.5 

76 

75.1 

11.9 

36 

134.3 

21.3 

96 

193.6 

30.7 

56 

252.8 

40.0 

17 

16.8 

2.7 

77 

76.1 

12.0 

37 

1.35.  3 

21.4 

97 

194.6 

30.8 

57 

253.8 

40.2 

18 

17.8 

2.8 

78 

77.0 

12.2 

38 

136.3 

21.6 

98 

195.6 

31.0 

58 

254.8 

40.4 

19 

18.8 

3.0 

79 

78.0 

12.4 

39 

137.3 

21.7 

99 

196.5 

31.1 

59 

255.8 

40.5 

20 

19.8 

3.1 

80 

79.0 

12.5 

40 

138.3 

21.9 

200 

197.5 

31.3 

60 

256.8 

40.7 

21 

20.7 

3.3 

81 

80.0 

12.7 

141 

139.3 

22.1 

201 

198.5 

31.4 

261 

257.8 

40.8 

22 

21.7 

.3.4 

82 

81.0 

12.8 

42 

140.3 

22.  2 

02 

199.5 

31.6 

62 

258.  8 

41.0 

23 

22.  7 

3.6 

83 

82.0 

13.0 

43 

141.2 

22.  4 

03 

200.5 

31.8 

63 

259.  8 

41.1 

24 

23!  7 

3.8 

84 

83.0 

13.1 

44 

142.  2 

22!  5 

04 

201.5 

31.9 

64 

260.  7 

41.3 

25 

24.7 

3.9 

85 

84.0 

13.3 

45 

143.2 

22.  7 

05 

202.5 

32.1 

65 

261.7 

41.5 

26 

25.7 

4.1 

86 

84.9 

1,3.5 

46 

144.2 

22.8 

06 

203. 5 

32.2 

66 

262.7 

41.6 

27 

26.7 

4.2 

87 

85.  9 

1.3.6 

47 

145.2 

23.0 

07 

204.5 

32.  4 

67 

263.7 

41.8 

28 

27.7 

4.4 

88 

86.9 

1.3.8 

48 

146.2 

23.2 

08 

205.4 

32.5 

68 

264.7 

41.9 

29 

28.6 

4.5 

89 

87.9 

13.9 

49 

147.2 

23. 3 

09 

206. 4 

32.7 

69 

265.7 

42.1 

30 
31 

29.6 
30.6 

4.7 
4.8 

90 

88.9 

14.1 

50 

148.2 

23.5 
23.6 

10 

207.4 
203.  4 

32.9 

70 
271 

266.7 
267.7 

42.2 
42.4 

91 

89.9 

14.2 

151 

149.1 

211 

33.  0 

32 

31.6 

5.0 

92 

90.9 

14.4 

52 

150.1 

23.8 

12 

209.4 

33.  2 

72 

268.7 

42.  6 

33 

32.6 

5.2 

93 

91.9 

14.5 

53 

151.1 

23.  9 

13 

210.4 

33.  3 

73 

269.6 

42.7 

34 

33.6 

5.3 

94 

92.  8 

14.7 

54 

152. 1 

24.1 

14 

211.4 

33.  5 

74 

270.6 

42.9 

35 

34.6 

5.5 

95 

93.8 

14.9 

.55 

153.1 

24.2 

15 

212.4 

33.6 

75 

271.6 

4,3.0 

36 

35.6 

5.6 

96 

94.8 

15.0 

56 

154. 1 

24.4 

16 

213.3 

33.  8 

76 

272.6 

43.  2 

37 

36.5 

5.8 

97 

95.8 

15.2 

57 

155.1 

24.6 

17 

214.3 

33.  9 

77 

273.6 

43.3 

38 

37.5 

5.9 

98 

96.8 

15.3 

58 

156.1 

24.7 

18 

21,5.3 

.34.1 

78 

274.6 

43.  5 

39 

38.5 

6.1 

99 

97.8 

15.5 

59 

157.0 

24.9 

19 

216.3 

.34.  3 

79 

275. 6 

43.6 

40 

.39.5 

6.3 

100 

98.8 

15.6 

60 

158.0 

25.0 

20 

217.3 

.34.4 

80 

276.6 

43.  8 

41 

40.5 

6.4 

101 

99.8 

15.8 

161 

159.0' 

25.2 

221 

218.3 

34.6 

281 

277.5 

"44.0 

42 

41.5 

6.6 

02 

100.7 

16.0 

62 

160.  0 

25.3 

"22 

219.  3 

34.7 

82 

278.5 

44.1 

43 

42.5 

6.7 

03 

101.7 

16.1 

63 

161.0 

25.  5 

23 

220.  3 

34.9 

83 

279.5 

44.3 

44 

43. 5 

6.9 

04 

102.7 

16.3 

64 

162.0 

25.7 

24 

221.2 

.35.  0 

84 

280. 5 

44.4 

45 

44.4 

7.0 

05 

103.7 

16.4 

65 

163.0 

25.8 

25 

222.  2 

.35.  2 

85 

281.5 

44.6 

46 

45.4 

7.  2 

06 

104.7 

16.6 

(i6 

164.0 

26.0 

26 

22.3!  2 

35.  4 

86 

282.  5 

44.7 

47 

46.4 

7^4 

07 

10.5.7 

16.7 

67 

164.9 

26.1 

27 

224.  2 

35.  5 

87 

283.5 

44.9 

48 

47.4 

7.  5 

08 

106.7 

16.9 

68 

16.5.9 

26.  3 

28 

225.  2 

.35.  7 

88 

284.5 

4.5.1 

49 

48.4 

7.  7 

09 

107.7 

17.1 

69 

166.  9 

26.4 

29 

226!  2 

35.  8 

89 

285.4 

4.5.2 

50 

49.4 

7.8 

10 

108.6 

17.2 

70 

167.  9 

26.6 

30 

227.  2 

36.0 

90 

286.4 

4.5.4 

51 

60.  4 

8.0" 

111 

109.6 

17.4 

171 

"168.9 

26.  8 

231 

■  228.'2 

36.1 

291 

287.4 

45.5 

52 

51.4 

8.1 

12 

110.6 

17.5 

72 

169.  9 

26.9 

32 

229.  1 

36.  3 

92 

288.4 

45.7 

53 

52.3 

8.3 

13 

111.6 

17.7 

73 

170.9 

27.1 

33 

2.30.  1 

36.  4 

93 

289.  4 

4.5.8 

54 

53.3 

8.4 

14 

112.6 

17.8 

74 

171.9 

27.2 

34 

231.  1 

36.  6 

94 

2*H1.  4 

46.0 

55 

54.3 

8.6 

15 

113.6 

18.0 

75 

172.8 

27.4 

35 

232.  1 

.36.  8 

95 

25)1.4 
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224. 5 

39.  6 

88 

283. 6 

50.  0 

49 

48.3 

8.5 

09 

107.3 

18.9 

69 

166.4 

29.3 

29 

225.5 

39.8 

89 

2.84.6 

50.  2 

50 

49.2 

8.7 

10 

108.3 

19.1 

70 

167.4 

29.5 

30 

226.  5 

39.9 

90 

285.6 

.50.4 

51 

50.2 

8.9 

111 

109.3 

19.3 

171 

168.4 

29:"7 

231 

227.5 

40.1 

2S»1 

286. 6 

50.5 

52 

51.2 

9.0 

12 

110.3 

19.4 

72 

169.4 

29.9 

32 

228.  5 

40.3 

92 

287.6 

.50.7 

53 

52.2 

9.2 

13 

111.3 

19.6 

73 

170.4 

.30.  0 

.33 

229. 5 

40.  .5 

93 

288. 5 

.50.9 

54 

53.2 

9.4 

14 

112.3 

19.8 

74 

171.4 

30.2 

34 

2.30.  4 

40.6 

94 

289. 5 

51.1 

55 

54.2 

9.6 

15 

11.3.3 

20.0 

75 

172.3 

30.4 

35 

231.4 

40.8 

95 

290.  5 

51.2 

56 

55.1 

9.7 

16 

114.2 

20.1 

76 

173.3 

30.6 

.36 

232.  4 

41.0 

96 

291.5 

51.4 

57 

56.1 

9.9 

17 

11.5.2 

20.3 

77 

174.3 

:w.  7 

37 

233.  4 

41.2 

97 

292. 5 

51.6 

58 

57.1 

10.  1 

18 

U6.  2 

20.5 

78 

175.3 

30.  9 

38 

234. 4 

41.3 

98 

293.5 

51.7 

59 

58.1 

10.2 

19 

117.2 

20.7 

79 

176.3 

31.1 

39 

2;».4 

41.5 

99 

294.5 

51.9 

60 

59.1 

10.4 

20 

118.2 

20.8 

80 

177.3 

31.3 

40 

236.4 

41.7 

300 

295.4 

52.1 

DI«t. 

Dcp. 

Lat. 

DUt. 

Drp. 

Lnt. 

DIst. 

Dep.     1    Lnt. 

niflt. 

Dcp. 

Lat. 

Dist. 

Dep. 

Lnt. 

W°  (1 

aO",  260°,  280°). 

TABLE  2. 

[Page  551    ] 

Difference  of  Latitude  and  Departure  for 

10°  (170°,  190°,  350' 

) 

DI«t. 

Lat. 

Dep. 

Dist. 

Lat. 

Dop. 

Dist. 

Lat, 

Pep. 

Pist. 

Lat. 

Dep. 

I)i>t.  .     L.u. 

Dep. 

301 

296.4 

52.3 

361 

:i55.  5 

62.7 

421 

414.6 

73.1 

481 

473.7 

83.5 

.541 

532.  8 

93.9 

02 

297.4 

52.5 

62 

.356. 5 

62.9 

22 

415.  6  [  73. 3 

82 

474.7 

83.7 

42 

533.  8 

94.1 

03 

298.4 

.52.6 

83 

.357.  5 

63.0 

23 

416.  6 

73.  5 

83 

475.7 

83.9 

43 

534.  8 

94.3 

04 

299.4 

.52.  8 

64 

358.  5 

6.3.2 

24 

417.6 

73.  6 

84 

476.6 

84.1 

44 

5a5.  7 

94.5 

05 

300.4 

53.  0 

65 

359.  5 

63.4 

25 

418.5 

73.  8 

85 

477.6 

84.2 

45 

536.7 

94.6 

06 

301.4 

.53.  1 

66 

360.  4 

63.6 

26 

419.5 

74.0 

86 

478.6 

84.4 

46 

.537.  7 

94.8 

07 

302.  3 

53.  3 

67 

361.4 

63.7 

27 

420.5 

74.2 

87 

479.6 

84.6 

47 

538.  7 

9.5.0 

08 

.303.  3 

53.5 

68 

.362.  4 

63.9 

28 

421.5 

74.3 

88 

480.  6 

84.7 

48 

539.7 

95.1 

09 

304.3 

53.7 

69 

363.  4 

64.1 

2^1 

422.  5 

74.5 

89 

481.6 

84.9 

49 

540.  7 

95. 3 

10 

.305. 3 

53. 8 

70 

364.4 

64.3 

30 

423.  5     74.  7 

90 

482.6 

85.1 

50 

541.6 

95.  5 

311 

306.3 

.54.0 

371 

365. 4 

64.4 

431 

424.  5 

74.9 

491 

483.5 

85.2 

.551 

542. 6 

95.6 

12 

307.3 

54.2 

72 

366.4 

64.6 

32 

425.4 

75.0 

92 

484.5 

85.4 

52 

543.  6 

95.8 

13 

.308.  2 

54.3 

73 

367.3 

64.8 

33 

426.4 

75.2 

93 

485.  5 

85.6 

53 

544.6 

96.0 

14 

309.  2 

54.5 

74 

368.3 

65.0 

34 

427.4 

75.4 

94 

486.5 

85.8 

54 

545.6 

96.2 

15 

310.2 

54.7 

75 

369.3 

65.1 

35 

428.4 

7.5.5 

95 

487.5 

85.9 

55 

546.6 

96.3 

16 

.311. 2 

54.9 

76 

370.3 

65.3 

36 

429.4 

75.7 

96 

488.5 

86.1 

56 

.547.  5 

96.5 

17 

312.2 

.55.1 

77 

371.3 

65.5 

37 

430.4 

75.9 

97 

489.4 

86.3 

57 

-548.5 

96.7 

18 

313.2 

55.2 

78 

372.3 

65.6 

38 

431.3 

76.1 

98 

490.4 

86.5 

58 

549.5 

96.9 

19 

314.2 

55.4 

79 

373.  2 

6.5.8 

39 

432. 3 

76.2 

99 

491.4 

86.6 

59 

5.50.5 

97.0 

20 
321 

315. 1 

55.6 

80 

374.2 

66.0 
66.2 

40 
441 

433.3 

76.4 

500 

501 

492.4 
493.4 

86.8 
87.0 

60 

,551.5 
552.5 

97.2 

316. 1 

55.8 

381 

375.2 

434.3 

76.6 

561 

97.4 

22 

317.  1 

55. 9 

82 

376.2 

66.3 

42 

4.35.3 

76.8 

02 

494.4 

87.2 

62 

553. 5 

97.6 

23 

318. 1 

.56.1 

83 

377.2 

66.5 

43 

436.3 

76.9 

03 

495.  3 

87.3 

63 

554.4 

97.7 

24 

319.1 

.56.3 

84 

378.2 

66.7 

44 

437.3 

77.1 

04 

496.3 

87.5 

64 

555.4 

97.9 

25 

320.1 

56.4 

85 

379.2 

66.9 

45 

438.  2 

77.3 

05 

497.  3 

87.7 

65 

556. 4 

98.1 

26 

.321.0 

56.6 

86 

380.1 

67.0 

46 

439.2 

77.5 

06 

498.3 

87.9 

66 

557.4 

98.3 

27 

322.0 

56.8 

87 

381.1 

67.2 

47 

440.2 

77.6 

07 

499.3 

88.0 

67 

558.  4 

98.4 

28 

323. 0 

.57.0 

88 

382.1 

67.4 

48 

441.2 

77.8 

08 

500.3 

88.2 

68 

559.4 

98.6 

29 

324.  0 

.57.1 

89 

383.1 

67.6 

49 

442.2 

78.0 

09 

.501.  3 

88.4 

69 

560.3 

98.8 

30 
331 

325.  0 

.57.3 

90 

.384.1 

67.7 

50 

443.2 
444.  2 

78.2 

10 

.502.  2 

88.6 

70 

561.3 

99.0 

326.  0 

57.5 

391 

385. 1 

67.9 

451 

78.3 

511 

503.2 

88.7 

571 

562.3 

99.1 

32 

327.  0 

57. 7 

92 

386.0 

68.1 

52 

445.1 

78.5 

12 

.504. 2 

88.9 

72 

563.3 

99.3 

33 

327.  9 

.57.8 

93 

387.0 

68.2 

53 

446.1 

78.7 

13 

505.2 

89.1 

73 

564.3 

99.5 

34 

328.  9 

.58.0 

94 

388.0 

68.4 

.54 

447.1 

78.8 

14 

506.2 

89.2 

74 

565.3 

99.6 

35 

329.  9 

58.2 

95 

389.0 
390.0 

68.6 

.55 

448.1 

79.0 

15 

507.2 

89.4 

75 

566.3 

99.8 

3(; 

330.  9 

58.4 

96 

68.8 

56 

449.1 

79.2 

16 

508.2 

89.6 

76 

567.2 

100.0 

37 

331.9 

.58.5 

97 

391.0 

68.9 

57 

450.1 

79.4 

17 

509.1 

89.8 

77 

568.2 

100.2 

MS 

3:;2.  9 

.58.7 

98- 

392.0 

69.1 

58 

451.0 

79.5 

18 

510.1 

89.9 

78 

569.2 

100.3 

3!t 

333.  i> 

.58.9 

99 

392.9 

69.3 

.59 

452.  0 

79.7 

19 

.511. 1 

90.1 

79 

570.2 

100.5 

40 

3:;4.  s 

.59.1 

400 

393.9 

69.5 

60 

4.53.  0 
454.0 

79.9 

20 
521 

512.1 
513.1 

90.3 
90.5 

80 
581 

571.  2 

572.  2' 

100.7 

341 

335.8 

.59.2 

401 

394.9 

69.6 

461 

80.1 

100.9 

42 

336.8 

59.4 

02 

395.9 

69.8 

62 

455.0 

80.2 

22 

514.1 

90.6 

82 

573.2 

101.0 

43 

337.8 

59.6 

03 

396.9 

70.0 

63 

456.  0 

80.4 

23 

515. 1 

90.8 

83 

574.1 

101.2 

44 

338.8 

59.8 

04 

397.9 

70.2 

64 

457.0 

80.6 

24 

516.0 

91.0 

84 

575.1 

101.4 

45 

339.8 

59.9 

05 

398.9 

70.3 

65 

457.9 

80.8 

25 

517.0 

91.2 

85 

576.1 

101.6 

46 

340.7 

60.1 

06 

399.8 

70.5 

66 

4.58.  9 

80.9 

26 

518.0 

91.3 

86 

.577. 1 

101.7 

47 

341.7 

60.3 

07 

400.8 

70.7 

67 

459. 9 

81.1 

27 

519. 0 

91.5 

87 

578. 1 

101.9 

48 

342.7 

60.4 

08 

401.8 

70.9 

68 

460.9 

81.3 

28 

520.0 

91.7 

88 

579.1 

102.1 

49 

343.  7 

60.6 

09 

402.8 

71.0 

69 

461.9 

81.5 

29 

521.0 

91.9 

89 

580.0 

102.3 

50 

344.7 

60.8 

10 

403.8 
404.8 

71.2 

70 
471 

462.9 
463.8 

81.6 
81.8 

30 

521.9 

92.0 

90 

581.0 

102.4 

351 

345.  7 

61.0 

411 

71.4 

531 

522.9 

92.2 

591 

582.0 

102.6 

52 

■Me.  7 

61.1 

12 

405.  7 

71.6 

72 

464.8 

82.0 

32 

523.9 

92.4 

92 

583.0 

102.8 

53 

.347.  6 

61.3 

13 

406.7 

71.7 

73 

465.  8 

82.1 

33 

524.9 

92.5 

93 

584.0 

102.9 

54 

348.  6 

61.5 

14 

407.7 

71.9 

74 

466.8 

82.3 

34 

525.9 

92.7 

94 

585.0 

103.1 

55 

349.  6 

61.7 

15 

408.7 

72.1 

75 

467.8 

82.5 

35 

526.9 

92.9 

95 

586.0 

103.  3 

56 

3.50.  6 

61.8 

16 

409.7 

72.2 

76 

468.8 

82.7 

36 

527.9 

93.1 

96 

586.9 

103.5 

57 

3.51.6 

62.0 

17 

410.7 

72.4 

77 

469.8 

82.8 

37 

528.8 

93.2 

97 

587. 9 

103.6 

58 

352.  6 

62.2 

18 

411.7 

72.6 

78 

470.7 

83. 0 

38 

529. 8 

93.4 

98 

588.9 

103.8 

59 

353.5 

62  4 

19 

412.6 

72.8 

79 

471.7 

83.2 

39 

530.8 

9.3.6 

99 

589. 9 

104.0 

60 

354.5 

62.5 

20 

413.6 

72.9 

80 

472.7 

83.4 

40 

531.8 

93.8 

600 

590.9 

104.2 

Dist. 

Dep. 

Lat. 

Dist. 

Pep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Pep. 

Lat. 

Mr  (1 

00°,  260°,  280° 

)■ 
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TABLE   2. 

Difference  of  Latituc 

e  and 

Departure  fur 

11°  (169°,  191°,  .349' 

)• 

Di«. 

ijit. 

Dep. 

Dist.  i     Lat. 

Dep. 

Diet. 

Lat. 

I>op. 

Dist. 

Lat. 

Dep. 

Dist. 

I^t. 

Dep. 

1 

1.0 

0.2 

61 

59.9 

11.6 

121 

118.8 

23.1 

181 

177.  7 

34.5 

241 

236.  6 

46.0 

2 

2.0 

0.4 

62 

60.9 

11.8 

22 

119.8 

23.3 

82 

178.7 

34.7 

42 

237.  6 

46.2 

3 

2  9 

0.6 

63 

61.8 

12.0 

23 

120.7 

23.5 

83 

179.6 

34.9 

43 

238.5 

46.4 

4 

3.9 

0.8 

64 

62.8 

12.2 

24 

121.7 

23.7 

84 

180.6 

35.1 

44 

239.5 

46.6 

5 

4.9 

1.0 

65 

63.8 

12.4 

25 

122.7 

23.9 

86 

181.6 

35.3 

45 

240.5 

46.7 

6 

5.9 

1.1 

66 

64.8 

12.6 

26 

123.7 

24.0 

86 

182.6 

35.5 

46 

241.5 

46.9 

7 

6.9 

1.3 

67 

65.8 

12.8 

27 

124.7 

24.2 

87 

183.6 

35.7 

47 

242.5 

47.1 

8 

7.9 

1.5 

68 

66.8 

13.0 

28 

125.6 

24.4 

88 

184.5 

So.  9 

48 

243.4 

47.3 

9 

8.8 

1.7 

69 

67.7 

13.2 

29 

126.6 

24.6 

89 

185.5 

.36.1 

49 

244.4 

47.5 

10 

9.8 

1.9 

70 

68.7 

13.4 

30 

127.6 

24.8 

90 

186.5 

36.3 

50 

245.4 

47.7 

U 

10.8 

2.1 

71 

69.7 

f3.5 

131 

128.6 

25.0 

191 

187.5 

36.4 

251 

246.  4 

47.9 

12 

11.8 

2.3 

72 

70.7 

13.7 

32 

129.6 

25.2 

92 

188.5 

36.6 

52 

247.4 

48.1 

13 

12.8 

2.5 

73 

71.7 

13.9 

33 

130.6 

25.4 

93 

189.5 

36.8 

53 

248.4 

48.3 

14 

13.7 

2.7 

74 

72.6 

14.1 

34 

131.5 

2.5.6 

94 

190.4 

37.0 

54 

249.3 

48.5 

15 

14.7 

2.9 

75 

73.6 

14.3 

35 

132. 5 

25.  8 

95 

191.4 

37.  2 

55 

250.  3 

48.7 

16 

15.7 

3.1 

76 

74.6 

14.5 

36 

133. 5 

26.0 

96 

192.4 

37.  4 

56 

2,51.  3 

48.8 

17 

16.7 

3.2 

77 

7.5.6 

14.7 

37 

134. 5 

26.1 

97 

193.4 

37.6 

57 

252.3 

49.0 

18 

17.7 

3.4 

78 

76.6 

14.9 

38 

135.5 

26.3 

98 

194.4 

37.8 

58 

253.3 

49.2 

19 

18.7 

3.6 

79 

77.5 

1.5.1 

39 

136.4 

26.5 

99 

195.3 

38.0 

59 

254.2 

49.4 

20 
21 

19.6 

3.8 
4.0 

80 

78.5 
79.5 

15.3 
15.5 

40 

137.4 

26.7 

200 

196.3 

,38.2 

60 

255.2 

49.6 

20.6 

81 

141 

138.  4 

26.9 

201 

197.3 

38.4 

261 

266. 2 

49.8 

22 

21.6 

4.2 

82 

80.5 

1.5.6 

42 

1.39. 4 

27.1 

02 

198.3 

38. 5 

62 

257.  2 

.50.0 

23 

22.6 

4.4 

83 

81.5 

15.8 

43 

140.4 

27.3 

03 

199.3 

38.7 

63 

258.2 

50.2 

24 

23.6 

4.6 

84 

82.5 

16.0 

44 

141  4 

27.5 

04 

200.3 

38.9 

64 

259.1 

.50.4 

25 

24.5 

4.8 

85 

83.4 

16.2 

45 

142.  3 

27.7 

05 

201.2 

.39.1 

65 

260.1 

.50.6 

26 

25. 5 

5.0 

86 

84.4 

16.4 

46 

143.3 

27.9 

06 

202.2 

39.  3 

66 

261.1 

50.8 

27 

26.5 

5.2 

87 

85.4 

16.6 

47 

144.3 

28.0 

07 

203.2 

39.5 

67 

262.1 

50.9 

28 

27.5 

5.3 

88 

86.4 

16.8 

48 

145.  3 

28.2 

08 

204.2 

39.7 

68 

263.1 

51.1 

29 

28.5 

5.5 

89 

87.4 

17.0 

49 

146.3 

28.4 

09 

205.2 

39.9 

69 

264.1 

51.3 

30 

29.4 
30.4 

5.7 
5.9 

90 

88.3 

17.2 

50 
151 

147.2 
148.2 

28.  6 

10 

206.1 

40.1 
40.3 

70 

265.0 

51.5 

31 

91 

89.3 

17.4 

28.  8 

211 

207.1 

271 

266.0 

51.7 

32 

31.4 

6.1 

92 

90.3 

17.6 

52 

149.2 

29.0 

12 

208.1 

40.5 

72 

267.0 

51.9 

33 

32.4 

6.3 

93 

91.3 

17.7 

53 

150.2 

29.2 

13 

209.1 

40.6 

73 

268.0 

52.1 

34 

33.4 

6.5 

94 

92.3 

17.9 

54 

151.2 

29.4 

14 

210.1 

40.8 

74 

269.0 

.52.3 

35 

34.4 

6.7 

95 

93.3 

18.1 

55 

152.2 

29.6 

15 

211.0 

41.0 

75 

269.9 

52.5 

36 

35.3 

6.9 

96 

94.2 

18.3 

56 

153.1 

29.8 

16 

212.0 

41.2 

76 

270.9 

52.7 

37 

36.3 

7.1 

97 

9.5.2 

18.5 

57 

154.1 

30.0 

17 

213.0 

41.4 

77 

271.9 

52.9 

38 

.37.3 

7.3 

98 

96.2 

18.7 

58 

155.1 

30.1 

18 

214.0 

41.6 

78 

272.9 

.53.0 

39 

38.3 

7.4 

99 

97.2 

18.9 

59 

156.1 

30.3 

19 

215.0 

41.8 

79 

273. 9 

53.2 

40 

39.3 
40.2 

7.6 

100 

98.2 

19.1 
19.  3 

60 
161 

157.1 
1.58.  0 

30.5 
30.7 

20 
221 

216.0 

42.0 

80 

274.9 

53.  4 

41 

7.8 

101 

99.  1 

216.9 

42.2 

281 

275.8 

53.6 

42 

41.2 

8.0 

02 

100.1 

19.5 

62 

159.0 

30.9 

22 

217.9 

42.4 

82 

276. 8 

53.8 

43 

42.2 

8.2 

03 

101.1 

19.7 

63 

160.0 

31.1 

23 

218.9 

42.6 

83 

277.8 

54.0 

44 

43.2 

8.4 

04 

102. 1 

19.8 

64 

161.0 

31.3 

24 

219.9 

42.7 

84 

278.8 

54.2 

45 

44.2 

8.6 

05 

103. 1 

20.0 

65 

162.0 

31.5 

25 

220.9 

42.9 

85 

279.8 

.54.4 

46 

45.2 

8.8 

06 

104.1 

20.2 

66 

163.0 

31.7 

26 

221.8 

43.1 

86 

280.7 

.54.6 

47 

46.1 

9.0 

07 

105.  0 

20.4 

67 

163.9 

31.9 

27 

222.8 

43.3 

87 

281.7 

.54.8 

48 

47.1 

9.2 

08 

106.0 

20.6 

68 

164.9 

32.1 

28 

223.8 

43.6 

88 

282.7 

.55.0 

49 

48.1 

9.3 

09 

107.0 

20.8 

69 

16.5.9 

32.2 

29 

224.8 

43.7 

89 

283.7 

.55. 1 

50 

49.1 

9.5 

10 

108.0 

21.0 

70 

166.9 

32.4 

.30 

225.8 

43.9 

90 

284.7 

.56.3 

51 

50.1 

9.7 

111 

109.0 

21.2 

171 

167.9 

32. 6 

231 

226.8 

44.1 

291 

285.7 

55.5 

52 

51.0 

9.9 

12 

109.9 

21.4 

72 

168.  8 

32.8 

32 

227.7 

44.3 

92 

286  6 

55. 7 

53 

52.0 

10.1 

13 

110.9 

21.6 

73 

169.8 

83.0 

33 

228.  7 

44.5 

93 

287.6 

55.9 

54 

53. 0 

10.3 

14 

111.9 

21.8 

74 

170.8 

33.  2 

34 

229.  7 

44.6 

94 

288. 6 

56.1 

55 

54.0 

10.5 

15 

112.9 

21.9 

75 

171.8 

33.4 

35 

230.  7 

44.8 

95 

289.6 

56.3 

66 

55.0 

10.7 

16 

113.9 

22.1 

76 

172.8 

33.  6 

36 

231.  7 

4,5.0 

96 

290.6 

.56.5 

57 

56.0 

10.9 

17 

114.9 

22.3 

77 

173.7 

33.  8 

37 

232.6 

45.2 

97 

291.5 

.56.7 

58 

56.9 

11.1 

18 

115.8 

22.5 

78 

174.7 

34.0 

38 

233.6 

4.5.4 

98 

292.  5 

56.  9 

59 

57.9 

11.3 

19 

116.8 

22.7 

79 

175.7 

,34.2 

39 

234. 6 

45.6 

99 

293.  5 

.57.1 

60 

58.9 

11.4 

20 

117.8 

22.9 

80 

176.7 

34.3 

40 

235.6 

45.8 

300 

294.  5 

57.2 

DI«t, 

Dep. 

Lat. 

Dl»t. 

Dep. 

Lat. 

Dlit. 

Dep. 

Let. 

Dist. 

Dep. 

Lat, 

DUt. 

Dep. 

Lat. 

•9°  (1 

01°,  2.59°,  281° 

). 
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Differenco  of  Latituii 

'  and  Departure  for  11°  (169°,  191 

°,  349° 

)■ 

Diet. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

DUt. 

Lat. 

Dep. 

301 

295.4 

57.4 

361 

354.3 

68.9 

421 

413.2 

80.  3 

481 

472.1 

91.8 

541 

531.0 

10.3.2 

02 

296.4 

57.6 

62 

355.3 

69.1 

22 

414.2 

80.5 

82 

473.1 

92.0 

42 

532.0 

103.  4 

03 

LW.  4 

57.8 

63 

356. 3 

69.3 

23 

415.  2  1  80.  7 

83 

474.1 

92.2 

43 

533. 0 

103.6 

04 

298. 4 

58. 0 

64 

357. 3 

69.5 

24 

416.  2  1  80. 9 

84 

475. 1 

92.4 

44 

534.  0 

103. 8 

05 

299.  4 

58. 2 

65 

358.  3 

69.6 

25 

417.2  1  81.1 

85 

476. 1 

92.  6 

45 

535.  0 

104.0 

Oti 

31X1.  3 

58.4 

66 

359. 2 

69.8 

26 

418.1     81.3 

86 

477.0 

92.8 

46 

535.  9 

104.2 

07 

.301.3 

58.  6 

67 

360.2 

70.0 

27 

419.1  '  81.5 

87 

478.0 

9,3.0 

47 

.536.  9 

104.4 

08     302. 3 

58.8 

68 

361.2 

70.2 

28 

420.1  1  81.7 

88 

479.  0 

93.  2 

48 

537.  9 

104.6 

09     303. 3 

59.0 

69 

362. 2 

70.4 

29 

421.1  1  81.9 

89 

480.0 

93.  3 

49 

538.  9 

104.8 

10     304. 3 

59.2 

70 

363.  2 

70.6 

30 

422.1     82.1 

90 

481.  0 

93.  5 

50 

539.9 

105.0 

311  1  305.3 

59.3 

371 

364.1 

70.8 

431 

423.0  1  82.T1 

491 

481.  9 

93.  (> 

.551 

540.8 

105. 1 

12 

306.  2 

59.5 

72 

365.  1 

71.0 

32 

424.0 

82.4 

92 

482.  9 

93.8 

52 

541.8 

105.  3 

13 

307.  2 

59.7 

73 

366.1 

71.2 

33 

425.  0 

82.6 

93 

483.9 

94.0 

53 

542.8 

105.5 

14 

308.  2 

59.9 

74 

367.1 

71.4 

34 

426.0 

82.8 

94 

484.9 

94.  2 

54 

543.8 

105.7 

15 

309.  2 

60.1 

75 

368. 1 

71.6 

35 

427.0 

8,3.0 

95 

485.9 

94.4 

55 

544.8 

105.9 

16  ■  310.2 

60.  3 

76 

369.1 

71.7 

36 

428.0 

8.3.  2 

96 

486.9 

94.6 

56 

.545. 8 

106.1 

17     311.1 

60.5 

77 

370.  0 

71.9 

37 

428.  9 

83.4 

97 

487.8 

94.  8 

57 

546.7 

106.3 

18     312. 1 

60.7 

78 

371.0 

72.1 

38 

42^).  9 

83.  6 

98 

488.  8 

95.  0 

58 

.547.  7 

106.5 

19     313. 1 

60.9 

79 

372. 0 

72.3 

39 

430.  9 

83.8 

99 

489.  8 

95.  2 

59 

548.  7 

106.7 

20     314. 1 

61.1 
61.3 

80 
381 

373. 0 
374.  0 

72.  5 

40 

431.9 

84.0 
84.1 

500 

490.  8 
491.8 

9.5.4 
95.6 

60 

549.  7 
550.7 

106.9 
107.1 

321 

315. 1 

72.7 

441 

432.  9 

501 

561 

22 

316.  1 

61.4 

82 

374.9 

72.9 

42 

433.8 

84.3 

02 

492.7 

95.8 

62 

551.6 

107.2 

23 

317.0 

61.6 

83 

375.9 

73.1 

43 

434.8 

84.5 

03 

493.7 

96.0 

63 

552.6 

107.4 

24 

318.  0 

61.8 

84 

376.  9 

73.3 

44 

435.  8 

84.7 

04 

494.7 

96.2 

64 

553.6 

107.6 

25 

319.0 

62.0 

85 

377. 9 

73.5 

45 

436.  8 

84.9 

05 

495.  7 

96.4 

65 

5.54.  6 

107.8 

20 

320.  0 

62.2 

86 

378.9 

73.7 

46 

437.8 

85.1 

06 

496.7 

96.6 

66 

555.6 

108.0 

27 

321.0 

62.4 

87 

379.9 

73.8 

47 

438.8 

85.3 

07 

497.7 

96.8 

67 

556. 6 

108.2 

28 

321.  9 

62.6 

88 

380.8 

74.0 

48 

439.7 

85.5 

08 

498.6 

97.0 

68 

557. 6 

108.4 

29 

322. 9 

62.8 

89 

381.8 

74.2 

49 

440.7 

85.7 

09 

499.6 

97.2 

69 

558.6 

108.6 

30 

323.9 
324.9 

63.0 

90 
391 

382.8 

74.4 

50 

441.7 

85.9 

10  1  500.6 

97.3 

70 

5.59. 5 
560.5 

108.8 
109.0 

331 

63.2 

383.8 

74.6 

451 

442.7 

86.1 

511 

501.6 

97.5 

571 

32  1  325.9 

63.4 

92 

384.8 

74.8 

52 

443.7 

86.2 

12 

502.6 

97.6 

72 

561. 5 

109.1 

33  ■  326.  8 

63.5 

93 

385.7 

75.0 

53 

444.6 

86.4 

13 

503.5 

97.8 

73 

562.5 

109.3 

34     327. 8 

63.7 

94 

386.7 

75.  2 

54 

445.6 

86.6 

14 

504.5 

98.0 

74 

563.5 

109.5 

35 

328.8 

63.9 

95 

387.7 

75.4 

55 

446.  6 

86.8 

15 

505.5 

98.2 

75 

564.  5 

109.7 

36 

329.8 

64.1 

96 

388.  7 

75.6 

56 

447.6 

87.0 

16 

506.5 

98.4 

76 

5a5.4 

109.9 

37 

330.8 

64.3 

97 

389.7 

7.5.8 

57 

448.6 

87.2 

17 

507.5 

98.6 

77 

566.4 

110.1 

38 

331.8 

64.5 

98 

390.7 

75.9 

58 

449.6 

87.4 

18 

508.5 

98.8 

78 

567.4 

110.3 

39 

332.7 

64.7 

99 

391.6 

7t;.  1 

59 

450.5 

87.6 

19 

509.4 

99.0 

79 

568.  3 

110.5 

40 

333.7 
334.7 

64.9 

400 
401 

392.6 
393.6 

76.3 

60 

451.5 

87.8 

20 

510.4 
511.4 

99.2 
99.4 

80 
581 

569.  3 

110.7 

341 

65.1 

76.5 

461 

4.52.  5 

88.0 

521 

"570. 3 

110.9 

42 

335.7 

65.3 

02 

394.6 

76.7 

62 

453.5 

88.2 

22 

512.4 

99.6 

82 

571.3 

111.1 

43 

336.7 

65.5 

03 

395.  6 

76.9 

63 

454.  5 

88.3 

23 

513.4 

99.8 

83 

572. 3 

111.3 

44 

337.6 

65.6 

04 

396.  5 

77.1 

64 

455.4 

88.5 

24 

514.3 

100.0 

84 

573. 2 

111.5 

45 

338. 6 

65.8 

05 

397.  5 

77.3 

65 

456.  4 

88.7 

25 

515.  3 

100.2 

85 

574.  2 

111.7 

46 

339.6 

66.0 

06 

398.  5 

77.5 

66 

457.4 

88.9 

26 

516.3 

100.4 

86 

575.  2 

111.8 

47 

340.6 

66.2 

07 

399.5 

77.  7 

67 

458.4 

89.1 

27 

517.3 

100.6 

87 

576.  2 

112.1 

48 

341.6 

66.4 

08 

400.  5 

77.9 

68 

459.4 

89.3 

28 

518.3 

100.8 

88 

577.  2 

112.3 

49 

342.6 

66.6 

09 

401.5 

78.1 

69 

460.4 

89.5 

29 

519.3 

101.0 

89 

578.  2 

112.4 

50 

343.5 

66.8 

10 

402.4 

78.2 
78.4 

70 

471 

461.3 
462.  3 

89.7 

30 

520.2 

101.2 

90 

579. 1 

112.6 

351 

Mi.b 

67.0 

411 

403.4 

89.9 

531 

521.2 

101.4 

591 

580.1 

112.8 

52 

345.5 

67.2 

12 

404.4 

78.6 

72 

463.  3 

90.1 

32 

522.2 

101.6 

92 

581.1 

113.0 

53 

346.5 

67.4 

13 

405.4 

78.8 

73 

464.  3 

90.3 

33 

523.  2 

101.7 

93 

582.1 

113.2 

54 

347.5 

67.5 

14 

406.4 

79.0 

74 

465.3 

90.4 

34 

524.2 

101.8 

94 

583. 1 

113.  3 

55 

348.4 

67.7 

15 

407.  3 

79.2 

75 

466.2 

90.6 

35 

525.1 

102.0 

95 

584.0 

113.5 

56 

349.  4 

67.9 

16 

408.  3 

79.4 

76 

467.2 

90.8 

36 

526.1 

102.2 

96 

.585. 0 

113.7 

57 

350.4 

68.1 

17 

409.3 

79.6 

77 

468.2 

91.0 

37 

527.1 

102.4 

97 

586. 0 

113.9 

58 

351.4 

68.3 

18 

410.  3 

79.8 

78 

469.2 

91.2 

38 

528.1 

102.  6 

98 

587.0 

114.1 

59 

352.4 

68.5 

19 

411.3 

80.0 

79 

470.2 

91.4 

39 

529.1 

102.8 

99 

588.0 

114.  3 

60 

353.4 

68.7 

20 

412.3 

80.1 

80 

471.1 

91.6 

40 

530.1 

103.0 

600 

589.0 

114.5 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

79°  (101°,  259°,  281° 

)• 
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TABLE  2. 

Difference  of  Latitude  ami  Departure  for  12° 

(168°,  192°,  348°). 

Dist. 

Lat. 

Dep 

DUt. 

Lat. 

Dep. 

DL<t. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Di.st. 

Lat. 

Dep. 

1 

1.0 

0.2 

61 

59.7 

12.7 

121 

118.4 

25.2 

181 

177.0 

37.6 

241 

235.7 

50.1 

2 

2.0 

0.4 

62 

60.6 

12.9 

22 

119.3 

25.4 

82 

178.0 

37.8 

42 

236.7 

50.3 

3 

2.9 

0.6 

63 

•61.6 

13.1 

23 

120.3 

25.6 

83 

179.0 

38.0 

43 

237.7 

50.5 

4 

3.9 

0.8 

64 

62.6 

13.3 

24 

121.3 

25.8 

84 

180.0 

38.3 

44 

238.7 

50.7 

5 

4.9 

1.0 

65 

63.6 

13.5 

25 

122.3 

26.0 

85 

181.0 

38.5 

45 

239.6 

50.9 

6 

6.9 

1.2 

66 

64.6 

13.7 

26 

123.2 

26.2 

86 

181.9 

38.7 

46 

240.6 

51.1 

7 

6.8 

1.5 

67 

65.5 

13.9 

27 

124.2 

26.4 

87 

182.9 

38.9 

47 

241.6 

51.4 

8 

7.8 

1.7 

68 

66.5 

14.1 

28 

125.2 

26.6 

88 

183.9 

39.1 

48 

242.6 

51.6 

9 

8.8 

1.9 

69 

67.5 

14.3 

29 

126.2 

26.8 

89 

184.9 

39.3 

49 

243.6 

51.8 

10 

9.8 

2.1 

70 

68.5 

14.6 

30 

127.2 

27.0 

90 

185.8 

39.5 

50 

244.  5 

52.0 

11 

10.8 

2.3 

71 

69.4 

14.8 

131 

128.1 

27.2 

191 

186.8 

39.7 

251 

245.  5 

52.2 

12 

11.7 

2.5 

72 

70.4 

15.0 

32 

129.1 

27.4 

92 

187.8 

39.9 

52 

246.  5 

52.4 

13 

12.7 

2.7 

73 

71.4 

15.2 

33 

130.1 

27.  7 

93 

188.8 

40.1 

53 

247.5 

52.6 

14 

13.7 

2.9 

74 

72.4 

15.4 

34 

131.1 

27.9 

94 

189.8 

40.3 

54 

248.  4 

52.8 

15 

14.7 

3.1 

75 

73.4 

15.6 

35 

132.0 

28.1 

95 

190.7 

40.5 

55 

249.4 

53.0 

16 

15.7 

3.3 

76 

74.3 

15.8 

36 

133.0 

28.3 

96 

191.7 

40.8 

56 

250.  4 

53.2 

17 

16.6 

3.5 

77 

75.3 

16.0 

37 

134.0 

28.5 

97" 

192.7 

41.0 

57 

251.4 

53.4 

18 

17.6 

3.7 

78 

76.3 

16.2 

38 

135.0 

28.7 

98 

193.7 

41.2 

58 

252.4 

53.6 

19 

18.6 

4.0 

79 

77.3 

16.4 

39 

136.0 

28.9 

99 

194.7 

41.4 

59 

253.  3 

53.8 

20 
21 

19.6 

4.2 

80 

78.3 
79.2 

16.6 

40 

136.9 

29.1 

200 

195.6 
196.6 

41.6 
41.8 

60 

254.3 

.54.1 

20.5 

4.4 

81 

16.8 

141  1  137.9 

29.3 

201 

261 

255.3 

54.3 

22 

21.5 

4.6 

82 

80.2 

17.0 

42 

138.9 

29.5 

02 

197.6 

42.0 

62 

256.3 

54.5 

23 

22.5 

4.8 

83 

81.2 

17.3 

43 

139. 9 

29.7 

03 

198.6 

42.2 

63 

257.3 

54.7 

24 

23.5 

5.0 

84 

82.2 

17.5 

44 

140.9 

29.9 

04 

199.5 

42.4 

64 

258.2 

54.9 

25 

24.5 

5.2 

85 

83.1 

17.7 

45 

141.8 

30.1 

05 

200.5 

42.6 

65 

259.2 

55.1 

26 

25.4 

5.4 

86 

84.1 

17.9 

46 

142.8 

30.4 

06 

201.5 

42.8 

66 

260.2 

5.5.3 

27 

26.4 

5.6 

87 

85.1 

18.1 

47 

143.8 

30.6 

07 

202.5 

43.0 

67 

261.2 

.55. 5 

28 

27.4 

5.8 

88 

86.1 

18.3 

48 

144.8 

30.8 

08 

203.5 

43.2 

68 

262.  1 

.55.  7 

29 

28.4 

6.0 

89 

87.1 

18.5 

49 

145.7 

31.0 

09 

204.4 

43.5 

69 

203.1 

.55.9 

30 

29.3 

6.2 

90 

88.0 

18.7 

50 

146.7 

31.2 

10 

205.4 

43.7 

70 

264.  1 

56.1 

31 

30.3 

6.4 

91 

89.0 

18.9 

151 

147.7 

31.4 

211 

206.4 

43.9 

271 

265.  1 

56.3 

32 

31.3 

6.7 

92 

90.0 

19.1 

52 

148.7 

31.6 

12 

207.4 

44.1 

72 

266. 1 

56.6 

33 

32.3 

6.9 

93 

91.0 

19.3 

53 
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19.6 

47 

143.2 

33.1 

07 

201.  7 

46.6 

67 

260.2 

60.1 

28 

27.3 

6.3 

88 

85.7 

19.8 

48 

144.2 

33.  3 

OS 

202.7 

46.8 

68 

261.1 

60.3 

29 

28.3 

6.5 

89 

86.7 

20.0 

49 

145.  2 

33.  5 

09 

203.6 

47.0 

69 

262. 1 

60.5 

30 

29.2 

6.7 

90 

87.7 

20.2 

50 

146.2 

33.7 

10 

204.6 

47.2 

70 

263. 1 

60.7 

31 

30.2 

7.0 

91 

88.7 

20.5 

151 

147.1 

34.0 

211 

205.6 

47.5 

271 

264.1 

61.0 

32 

31.2 

7.2 

92 

89.6 

20.7 

52 

148.1 

34.2 

12 

206.6 

47.7 

72 

265. 0 

61.2 

33 

32.2 

7.4 

93 

90.6 

20.9 

53 

149.1 

34.4 

13 

207. 5 

47.9 

73 

266.0 

61.4 

34 

33.1 

7.6 

94 

91.6 

21.1 

54 

150.1 

34.6 

14 

208.5 

48.1 

74 

267.0 

61.6 

35 

34.1 

7.9 

95 

92.6 

21.4 

55 

151.0 

34.9 

15 

209. 5 

48.4 

75 

268.0 

61.9 

36 

35.1 

8.1 

96 

93.5 

21.6 

56 

152.0 

35.1 

16 

210. 5 

48.6 

76 

268. 9 

62.1 

37 

36.1 

8.3 

97 

94.5 

21.8 

57 

153.0 

35.3 

17 

211.4 

48.8 

77 

269.9 

62.3 

38 

37.0 

8.5 

98 

95.5 

22. 0 

58 

154.0 

35.  5 

18 

212.4 

49.0 

78 

270.9 

62.5 

39 

38.0 

8.8 

99 

96.5 

22.3 

59 

154.9 

35.  8 

19 

213.4 

49.3 

79 

271.8 

62.8 

40 

39.0 
39. 9" 

9.0 

100 

,  97.4 

22.5 

60 

155.9 

36.0 
3'6.  2 

20 
221 

214.4 

49.5 

80 

272.8 

63.0 

41 

9.2 

101 

98.4 

22.7 

161 

156.9 

215.3 

49.7 

281 

273.8 

63.2 

42 

40.9 

9.4 

02 

99.4 

22.9 

62 

157.8 

36.4 

22 

216.3 

49.9 

82 

274.8 

63.4 

43 

41.9 

9.7 

03 

100.4 

23.2 

63 

158.8 

36.  7 

23 

217.3 

50.2 

83 

275.7 

63.7 

44 

42.9 

9.9 

04 

101.3 

23.4 

64 

159.8 

.36.  9 

24 

218.3 

50.4 

84 

276.7 

63.9 

45 

43.8 

10.1 

05 

102.  3 

23.6 

a5 

160.8 

37.1 

25 

219.2 

50.  6 

85 

277.7 

64.1 

46 

44.8 

10.3 

06 

103.3 

23.8 

66 

161.7 

37.  3 

26 

220.2 

50.8 

86 

278.7 

64.3 

47 

45.8 

10.6 

07 

104.  3 

24.  1 

67 

162.  7 

37.6 

27 

221.2 

51.1 

87 

279.6 

64.6 

48 

46.8 

10.8 

08 

105.  2 

24.3 

68 

163.7 

37.  8 

28 

222. 2 

51.  3 

88 

280.6 

64.8 

49 

47.7 

11.0 

09 

100.  2 

24.5 

69 

164.7 

38.0 

29 

223.1 

51.5 

89 

281.6 

65.0 

50 

48.7 

11.2 

10 

107.2 

24.7 

70 

165.  6 

38.2 

30 

224.1 

51.7 

90 

282.6 

65.2 

51 

49.7 

11.5 

111 

"lOH.  2 

25.  0 

171 

166.6 

38.5 

231 

225.1 

52.0 

291 

283.5 

65.5 

52 

50.7 

n.7 

12 

109.  1 

25.2 

72 

167.6 

38.  7 

32 

226. 1 

52.2 

92 

284.5 

65.7 

53 

51.6 

11.9 

13 

110.1 

25.4 

73 

168.6 

38.  9 

33 

227.0 

52.4 

93 

285. 5 

65.9 

54 

52.6 

12.1 

14 

111.1 

25.6 

74 

169.  5 

39.1 

34 

228.0 

52.6 

94 

286.5 

66.1 

55 

53.6 

12.4 

15 

112.1 

25.9 

75 

170.5 

39.4 

35 

229.0 

52.9 

95 

287.  4 

66.4 

56 

54.6 

12.6 

16 

113.0 

26.1 

76 

171.5 

39.  6 

36 

2.30.  0 

53.1 

96 

288.4 

66.6 

57 

55.5 

12.8 

17 

114.0 

26.3 

77 

172.5 

39.8 

37 

230. 9 

53.3 

97 

289.  4 

66.8 

58 

56.5 

13.0 

18 

115.0 

26.5 

78 

173.4 

40.0 

.38 

231.9 

53.6 

98 

a)0. 4 

67.0 

59 

57.5 

13.3 

19 

116.0 

26.8 

79 

174.4 

40.3 

39 

232.9 

53.8 

99 

291.3 

67.3 

60 

58.5 

13.5 

20 

116.9 

27.0 

80 

175.4 

40.5 

40 

233.8 

54.0 

300 

292.3 

67.5 

Dlit. 

Dep. 

Lat. 

Dint. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

■7°(1 

03°,  257 

0    283° 

)• 
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Difference  of  Latitude  and  Departure  for  13°  (167°,  193°,  347° 

. 

Dist.  i     Lat 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist.        Lat. 

Dep. 

301  j  293.3 

67.7 

361 

351.8 

81.2 

421 

410.2 

94.7 

481 

468.7 

108.2 

541 

527.2 

121.7 

02  '  294.3 

67.9 

62 

352.  7 

81.4 

22 

411.2 

94.9 

82 

469.7 

108.4 

42 

528.1 

121.9 

03     295.2 

68.1 

63 

353.  7 

81.6 

23 

412.2 

95.1 

83 

470.6 

108.6 

43 

529.1 

122.1 

04     296. 2 

68.4 

64 

354.7 

81.9 

24 

413.  1 

95.  3 

84 

471.6 

108.8 

44 

530. 1 

122.3 

05     297. 2 

68.6 

65 

:V)5. 6 

82.1 

25 

414.1 

95.6 

85 

472.6 

109.0 

45 

531.1 

122.5 

06     298.2 

68.8 

66 

356. 6 

82.3 

26 

415.1 

95.8 

86 

473.  6 

109.3 

46 

532. 0 

122.8 

07     299. 1 

69.0 

67 

357.  6 

82.5 

27 

416.1 

96.0 

87 

474.  5 

109.5 

47 

533. 0 

123.0 

08     300. 1 

69.3 

68 

358.  6 

82.8 

28 

417.0 

96.2 

88 

475. 5    109.  7 

48 

.534. 0 

123.2 

09     301. 1 

69.5 

69 

359.5 

83.0 

29 

418.0 

96.5 

89 

476.5    109.9 

49 

5;i5. 0 

123.4 

10     302.1 

69.7 

70 

360.  5 

83.2 

30 

419.0 

96.7 

90 

477.5    110.1 

50 

535. 9 

123.7 

311      303.0 

69.9 

371 

361.5 

83.4 

431 

420.0 

96.9 

491^ 

478.4  1IIO.4 

.551 

536.  9 

123.9 

12     304.0 

70.2 

72 

362.5 

83.7 

32 

420.9 

97.1 

92 

479.4     110.6 

52 

.537. 9 

124.1 

13     305.0 

70.4 

73 

363.4 

83.9 

33 

421.9 

97.4 

93 

480.4     110.9 

53 

538.  9 

124.4 

14      306.0 

70.6 

74 

364.4 

84.1 

34 

422.9 

97.6 

94 

481.4  1111.1 

54 

539.  8 

124.6 

15  .  306.9  1  70.  S 

75 

.365.  4 

84.3 

35 

423.9 

97.8 

95 

482.3     111.3 

55 

540.  8 

124.9 

16 

307.  9 

71.1 

76 

366.  4 

84.6 

36 

424.8 

98.0 

96 

483.  3 

111.5 

56 

.541.8 

125. 1 

17 

308.  9 

71.3 

77 

367.3 

84.8 

37 

425.8 

98.3 

97 

484.3 

111.8 

57 

542.  8 

125. 3 

18 

309. !) 

71.5 

78 

368.3 

85.0 

38 

426.8 

98.5 

98 

485.  3 

112.0 

58 

543.  7 

125.5 

19 

310.  S 

71.7 

79 

369. 3 

8.5.2 

39 

427.8 

98.7 

99 

486.2 

112.2 

59 

544.  7 

125.8 

20 

311.8 

72.0 

80 

370.3 

85.5 

40 

428.7 

98.9 

500 

487.2 

112.4 

60 

545.  7 

126.0 

321 

312.8 

72  2 

381  1  371.2 

85'.  7~ 

441 

429.7 

99.2 

501  1  488  2    112.  6 

561  ;  546.  7 

126.2 

313.8 

72!  4 

82     372.2 

85.9 

42 

430.7 

99.4 

02  1  489.2 

112.9 

62  ,  547.  6 

126.4 

23 

314.  7 

72.6 

83     373. 2 

86.1 

43 

431.6 

99.6 

03  i  490. 1 

113.1 

63  '  .548.  6 

126.7 

24 

315.7 

72.9 

84     374. 2 

86.4 

44 

432.6 

99.8 

04     491.1 

11.3. 3 

64     .549.6 

126.9 

25 

316.  7  '  73. 1 

85     375. 1     86. 6 

45 

433. 6 

100.1 

05     492. 1 

113.5 

65  1  .550.6 

127.1 

26 

317.6  '  73.3 

86 

376.1 

86.8 

46 

434.6 

100. 3 

06     493. 1 

113.8 

66  ;  .551.5 

127.3 

27 

318.  6 

73.5 

87 

377.1 

87.0 

47 

435.5 

100. 5 

07  )  494.0 

114.0 

67  I  552.5 

127.6 

28 

319.6 

73.8 

88 

378.1 

87.3 

48 

436.5 

100.7 

OS  ]  495.0 

114.2 

68  1  .553.5 

127.8 

29 

320. 6 

74.0 

89 

379.0 

87.5 

49 

437.5 

101.0 

09 

496.  0 

114. 5 

69     5.54.5 

128.0 

30 
331 

321.5 

74.2 

90 

380.0 

87.7 

50 

438.5 

101.2 

10 

496.9 

114.7 

70  1  .5.55.4 

128.3 

322.5  1  74.4 

391 

381.0 

87.9 

451 

439.4 

101.4 

511 

497.9 

114.9 

571  i  .5.56.4 

128.5 

32  1 

323. 5     74.  7 

92 

382.0 

88.2 

52 

440.4 

101.6 

12 

498.9 

11.5. 1 

72 

.557.  4 

128.7 

33 

324.5  !  74.9 

93 

382.9 

88.4 

53 

441.4 

101.9 

13 

499.  9 

115.4 

73 

.558.  4 

128.9 

34 

325. 4  1  75. 1 

94 

383.9 

88.6 

54 

442.4 

102.1 

14 

500.  8 

115.6 

74 

5.59.  3 

129.2 

35 

32a  4  1  75. 3 

95 

384.9 

88.8 

55 

443.3 

102.3 

15  1  .501.8 

115.8 

75 

560.  3 

129.4 

36 

327.4  1  75.6 

96 

385. 9 

89.1 

56 

444.3 

102.5 

16 

.502.  8 

116.0 

76 

561.3 

129.6 

37 

328.4  1  75.8 

97 

386.8 

89.3 

57 

445.3 

102.8 

17 

.503.  8 

116.3 

77 

562.3 

129.8 

38 

329.3  >  76.0 

98 

387.  8 

89.5 

58 

446.3 

103.0 

18 

504.  7 

116.  5 

78 

563.  2 

130.0 

39 

330.  3     76.  2 

99 

.388.8 

89.7 

59 

447.  2  j  103.  2 

19 

505.  7 

116.7 

79 

564.2 

130.2 

40 

331.3     76.5 

400 

389.8 

90.0 

60 

448.  2  \  103.  4 

20 

506.7 

116.9 

80 

565. 2 

130.4 

341 

332. 3     76.  7 

401 

390.7 

90.2 

461 

449.2 

103.7 

521 

507.7 

117.2 

581 

566.2 

130.7 

42 

333.2     76.9 

02 

391.7 

90.4 

62 

450.  2 

103.9 

22 

508.6 

117.  5 

82 

567. 1 

1.31.0 

43 

3.34.  2  1  77. 1 

03 

392.7 

90.6 

63 

451.1 

104.1 

23 

509.6 

117.7 

83 

568.1 

131.2 

44 

3.35.  2  1  77. 4 

04 

393.6 

90.8 

64 

4.52. 1 

104.  3 

24 

510.  6 

117.9 

84 

569.  1 

131.4 

45 

3.36.2  1  77.6 

05 

394.  6 

91.1 

65 

4.53.  1 

104.6 

25 

.511.6 

118.1 

85 

570. 1 

131.6 

46 

337.1  !  77.8 

06 

395.6 

91.3 

66 

454.1 

104.8 

26 

512.  5 

118.3 

86 

.571.0 

131.8 

47 

338.1  i  78.0 

07 

396. 6 

91.5 

67 

4.55. 0 

105. 0 

27 

513.5 

118.5 

87 

572. 0 

132.0 

48 

339.1  1  7.8.3 

08 

397. 5 

91.7 

68 

456.0 

105.2 

28 

514.5 

118.7 

88 

573. 0 

132.3 

49 

.340.1     78.5 

09 

398.5 

92.0 

69 

457.0 

105. 5 

29  1  515.5 

119.0 

89 

573. 9 

132.5 

50 

341.0  !  78.7 

10 

399.5 

92.2 

70 

4.58.  0 

105.  7 

30 

516. 4 

119.2 

90 

574.9 

132.8 

:»i 

342.  0  1  78.  9 

411 

400.5 

92.4 

471 

458.  9 

105. 9 

531 

517.4 

119.4 

591 

575. 9 

133.0 

52 

343. 0  1  79. 2 

12 

401.4 

92.6 

72 

459.9 

106.1 

32 

518. 4 

119.6 

92 

576. 9 

133.2 

53 

344.0     79.4 

13 

402.4 

92.9 

73 

460.9 

106.4 

33 

519.4 

119.9 

93 

577.8 

133.  4 

54 

344.9  1  79.6 

14 

403.4 

93.1 

74 

461.9 

106.6 

34 

520.3 

120.1 

94 

578.8 

133.6 

55 

.345.  9     79.  8 

.15 

404.4 

93.3 

75 

462.8 

106.8 

35 

521.3 

120.3 

95 

579.8 

133.8 

56 

346. 9     80. 1 

16 

405.  3 

93.5 

76 

463.8 

107.0 

36 

522.3 

120.5 

96 

580.8 

134. 0 

57 

347. 9     80.  3 

17 

406.3 

9.3.8 

77 

464.8 

107.  3 

37 

523.3 

120.8 

97 

581.7 

134.3 

58 

348. 8  1  80. 5 

18 

407.  3 

94.0 

78 

465.  8 

107. 5 

38 

524.2 

121.0 

98 

582.7 

134.5 

59 

349.  8  1  80.  7 

19 

408.  3 

94.2 

79 

466.7 

107.7 

39 

525.2 

121.2 

99 

583.7 

134.8 

60 

.350.8  1  81.0 

20 

409.2 

94.4 

80 

467.7 

107.9 

40 

526.2 

121.5 

600 

584.6 

135.0 

DUt.  1     Di'p.        Lat. 

Dist 

Dep. 

Lat 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

77°  (103°,  257°,  283° 
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TABLE  2. 

Difference  of  Latitude  and  Departure  for  14°  (166°,  194 

°,  346° 

)• 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

10 

0.2 

61 

59.2 

14.8 

121 

117.4 

29.3 

181 

175.6 

43.8 

241 

233.8 

58.3 

2 

1.9 

0.5 

62 

60.2 

15.0 

22 

118.4 

29.5 

82 

176.6 

44.0 

42 

234.8 

58.5 

3 

2.9 

0.7 

63 

61.1 

15.2 

23 

119.3 

29.8 

83 

177.6 

44.3 

43 

235.  8 

58.8 

4 

3.9 

1.0 

64 

62.1 

15.5 

24 

120.3 

30.0 

84 

178.5 

44.5 

44 

236.8 

59.0 

5 

4.9 

1.2 

65 

63.1 

15.7 

25 

121.3 

30.2 

85 

179.5 

44.8 

45 

237.  7 

.59.3 

6 

5.8 

1.5 

66 

64.0 

16.0 

26 

122.3 

30.5 

86 

180.5 

45.0 

46 

238.7 

.59.5 

7 

6.8 

1.7 

67 

65.0 

16.2 

27 

123.2 

30.7 

87 

181.4 

45.2 

47 

239.  7 

.59.8 

8 

7.8 

1.9 

68 

66.0 

16.5 

28 

124.2 

31.0 

88 

182.4 

45.5 

48 

240.6 

60.0 

9 

8.7 

2.2 

69 

67.0 

16.7 

29 

125.2 

31.2 

89 

183.4 

45.7 

49 

241.6 

60.2 

.10 

9.7 

2.4 

70 

67.9 

16.9 

30 

126.1 

31.4 

90 

184.4 
185. 3 

46.0 

50 

242.6 

60.5 

Mr 

10.7 

2.7 

71 

68.9 

17.2 

131 

127.1 

31.7 

191 

46.2 

251 

243. 5 

60.7 

12 

11.6 

2.9 

72 

69.9 

17.4 

32 

128.1 

31.9 

92 

186.3 

46.4 

52 

244. 5 

61.0 

13 

12.6 

3.1 

73 

70.8 

17.7 

33 

129.0 

32.2 

93 

187.3 

46.7 

53 

245.  5 

61.2 

14 

13.6 

.3.4 

74 

71.8 

17.9 

34 

130.0 

32.4 

94 

188.2 

46.9 

54 

246.  5 

61.4 

15 

14.6 

3.6 

75 

72.8 

18.1 

35 

131.0 

32.7 

95 

189.2 

47.2 

55 

247.4 

61.7 

16 

15.5 

3.9 

76 

73.7 

18.4 

36 

132.0 

32.9 

96 

190.2 

47.4 

56 

248.4 

61.9 

17 

16.5 

4.1 

77 

74.7 

18.6 

37 

1.32.  9 

33.1 

97 

191.1 

47.7 

57 

249.4 

62.2 

18 

17.5 

4.4 

78 

75.7 

18.9 

38 

133.9 

33.4 

98 

192.1 

47.9 

58 

250.  3 

62.4 

19 

18.4 

4.6 

79 

76.7 

19.1 

39 

134.9 

3.3.6 

99 

193.1 

48.1 

59 

251.3 

62.7 

20 

19.4 

4.8 

80 

77.6 

19.4 

40 

135.8 

3.3.9 

200 

194.1 

48.4 
48.6 

60 
261 

252.  3 

62.9 

21 

20.4 

5.1 

81 

■   78.6 

19.6 

141 

136.8 

34.1 

201 

195. 0 

253.  2 

63.1 

22 

21.3 

.■^.3 

82 

79.6 

19.8 

42 

137.8 

34.4 

02 

196.0 

48.9 

62 

254.2 

63.4 

23 

22.3 

5.6 

83 

80.5 

20.1 

43 

138.8 

34.6 

03 

197.0 

49.1 

63 

255.  2 

63.6 

24 

23.3 

5.8 

84 

81.5 

20.3 

44 

139.7 

34.8 

04 

197.9 

49.4 

64 

256.  2 

63.9 

25 

24.3 

6.0 

85 

82.5 

20.6 

45 

140.7 

3.5.1 

05 

198.9 

49.6 

65 

257. 1 

64.1 

26 

25.2 

6.3 

86 

83.4 

20.8 

46 

141.7 

35.  3 

06 

199.9 

49.8 

66 

2.58. 1 

64.4 

27 

26.2 

6.5 

87 

84.4 

21.0 

47 

142.6 

3,5.6 

07 

200.9 

.50.1 

67 

259. 1 

64.6 

28 

27.2 

6.8 

88 

85.4 

21.3 

48 

143.6 

a5.8 

08 

201.8 

50.3 

68 

260.0 

64.8 

29 

28.1 

7.0 

89 

86.4 

21.5 

49 

144.6 

36.0 

09 

202.8 

.50.6 

69 

261.0 

6.5.1 

30 

29.1 

7.3 

90 

87.3 
88.3 

21.8 

50 

145.5 
146.5 

36.3 
36:5 

10 

203.8 

.50.8 

70 

262.0 
263. 0 

6.5.3 
a5.6 

31 

30.1 

7.5 

91 

22.0 

151 

211 

204.7 

51.0 

271 

32 

31.0 

7.7 

92 

89.3 

22.3 

52 

147.6 

36.8 

12 

205.7 

51.3 

72 

263. 9 

65.8 

33 

32.0 

8.0 

93 

90.2 

22.5 

53 

148.  5 

.37.0 

13 

206.7 

51.5 

73 

264.9 

66.0 

34 

33.0 

8.2 

94 

91.2 

22.7 

54 

149.4 

37.3 

14 

207.6 

51.8 

74 

265.9 

66.3 

35 

34.0 

8.5 

95 

92.2 

23.0 

55 

1.50.  4 

37.  5 

15 

208.6 

.52.  0 

75 

266.8 

66.5 

36 

34.9 

8.7 

96 

93.1 

23.2 

56 

151.4 

37.7 

16 

209.6 

.52.3 

76 

267.  8 

66.8 

37 

35.9 

9.0 

97 

94.1 

23.5 

57 

152.3 

.38.0 

17 

210.6 

.52.  5 

77 

268.8 

67.0 

38 

36.9 

9.2 

98 

95.1 

23.7 

58 

153. 3 

38.2 

18 

211.5 

.52.7 

78 

269.7 

67.3 

39 

37.8 

9.4 

99 

96.1 

24.0 

59 

154.3 

.38.5 

19 

212.5 

.53.0 

79 

270.7 

67.6 

40 

.38.8 

9.7 

100 

97.0 

24.2 

60 

155.2 

38.7 

20 

213.  5 

.53.2 

80 

271.7 

67.7 

41 

39.8 

9.9 

101 

98.0 

24.4 

161 

156. 2 

38.  9 

221 

214.4 

63. 6 

281 

272.7 

68.0 

42 

40.8 

10.2 

02 

99.0 

24.7 

62 

1.57. 2 

39.2 

22 

215.  4 

.53.  7 

82 

273.6 

68.2 

43 

41.7 

10.4 

03 

99.9 

24.9 

63 

158.2 

39.4 

23 

216.4 

,53.  9 

83 

274.6 

68.5 

44 

42.7 

10.6 

04 

100.9 

25.2 

64 

159.1 

39.7 

24 

217.3 

54.2 

84 

275. 6 

68.7 

45 

43.7 

10.9 

05 

101.9 

25.4 

65 

160.1 

39.9 

25 

218.3 

.54.  4 

85 

276.5 

68.9 

46 

44.6 

11.1 

06 

102.9 

25.6 

66 

161.1 

40.2 

26 

219.3 

,54.7 

86 

277.5 

69.2 

47 

45.6 

11.4 

07 

103.8 

25.9 

67 

162.0 

40.4 

27 

220.  3 

,54.9 

87 

278.5 

69.4 

48 

46.6 

11.6 

08 

104.8 

26.1 

68 

163.0 

40.6 

28 

221.2 

.55.  2 

88 

279.4 

69.7 

49 

47.5 

11.9 

09 

105.8 

26.4 

69 

164.0 

40.9 

29 

222.  2 

5.5.4 

89 

280.4 

69.9 

50 

48.5 

12.1 

10 

106.7 

26.6 

70 

165.0 

41.1 

30 

223^2 

55.6 

90 

281.4 

70.2 

51 

49.5 

12.3 

111 

107.7 

26.9 

171 

165.9 

41.4 

231 

224.1 

56.9 

291 

282.'  4 

70.4 

52 

50.5 

12.6 

12 

108.7 

27.1 

72 

166.9 

41.6 

32 

225.1 

56.1 

92 

2.S3.  3 

70.6 

53 

51.4 

12.8 

13 

lOi).  6 

27.3 

73 

167.9 

41.9 

33 

226.1 

56.4 

93 

2.84.  3 

70.9 

54 

52.4 

13.1 

14 

110.6 

27.6 

74 

168.8 

42.1 

34 

227.0 

.56.6 

94 

2a5.3 

71.1 

55 

53.4 

13.3 

15 

111.6 

27.8 

76 

169.8 

42.3 

35 

228.0 

56.9 

95 

286.  2 

71.4 

56 

54.3 

13.5 

16 

112.6 

28.1 

76 

170.8 

42.6 

36 

229.0 

57.1 

96 

287.  2 

71.6 

57 

55.3 

13.8 

17 

113.5 

28.3 

77 

171.7 

42.8 

37 

230.0 

57.3 

97 

288.2 

71.9 

58 

56.3 

14.0 

18 

114.5 

28.5 

78 

172.7 

43.1 

38 

230.9 

.57.6 

98 

289.1 

72.1 

59 

67.2 

14.  3 

19 

115.5 

28.8 

79 

173.7 

43.3 

39 

231.9 

57.8 

99 

290.1 

72.  3 

60 

58.2 

14.5 

20 

116.4 

29.0 

80 

174.7 

43.5 

40 

232.9 

58.1 

300 

291.1 

72.6 

Dirt. 

Dcp. 

Lilt. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dlflt 

Dep. 

Let. 

Dirt. 

Dep. 

Lat. 

-6°(1 

04°,  2.50°,  284° 

). 
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TABLE  2. 

Difference  of  Latitude  and  Departure  for  15°  (165°,  195° 

,  345°) 

Dist. 

Lat. 

Dap. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat.          Dep. 

DLst. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

1.0 

0.3 

61 

58.9 

15.8 

121 

116.9 

31.3 

181 

174.8 

46.8 

241 

232.8 

62.4 

2 

1.9 

0.5 

62 

59.9 

16.0 

22 

117.8 

31.6 

82 

175.8 

47.1 

42 

233. 8 

62.6 

3 

2.9 

0.8 

63 

60.9 

16.3 

23 

118.8 

31.8 

83 

176.8 

47.4 

43 

234.7 

62.9 

4 

.S.9 

1.0 

64 

61.8 

16.6 

24 

119.8 

32.1 

84 

177.7 

47.6 

44 

2.35.  7 

63.2 

5 

4.8 

1.3 

65 

62.8 

16.8 

25 

120.7 

32.4 

85 

178.7 

47.9 

45 

236.  7 

63.4 

6 

5.8 

1.6 

66 

63.8 

17.1 

26 

121.7 

32.6 

86 

179.7 

48.1 

46 

2.37.  6 

6,3.7 

7 

6.8 

1.8 

67 

64.7 

17.3 

27 

122.7 

32.9 

87 

180.6 

48.4 

47 

238.  6 

63.9 

8 

7.7 

2.1 

68 

65.7 

17.6 

28 

123. 6     33. 1 

88 

181.6 

48.7 

48 

239.5 

64.2 

9 

8.7 

2.3 

69 

66.6 

17.9 

29 

124. 6     33. 4 

89 

182.6 

48.9 

49 

240.5 

64.4 

10 

9.7 

2.6 

70 

67.6 

18.1 

30 

125. 6  '  .33. 6 

90 

183.5 

49.2 

50 
251 

241.5 

64.7 
65.0 

11 

10.6 

2.8 

71 

68.6 

18.4 

131 

126.5  :  33.9 

191 

184. 5 

49.4 

242.4 

12 

11.6 

3.1 

72 

69.5 

18.6 

32 

127.5  :  34.2 

92 

185. 5 

49.7 

52 

243.  4 

65.2 

13 

12.6 

3.4 

73 

70.5 

18.9 

33 

128.5  !  34.4 

93 

186.4 

50.0 

53 

244.4 

65.5 

14 

13.5 

3.6 

74 

71.5 

19.2 

34 

129.4 

34.7 

94 

187.4 

50.2 

54 

245.3 

&5.7 

15 

14.5 

3.9 

75 

72.4 

19.4 

35 

130. 4 

34.9 

95 

188.4 

50.5 

55 

246.3 

66.0 

16 

15.5 

4.1 

76 

73.4 

19.7 

36 

131.4 

35.  2 

96 

189. 3 

,50.7 

56 

247.3 

66.  3 

17 

16.4 

4.4 

77 

74.4 

19.9 

37 

132.  3 

35.  5 

97 

190. 3 

,51.0 

57 

248.  2 

66.5 

18 

17.4 

4.7 

78 

75.3 

20.2 

38 

133.  3 

35.7 

98 

191.3 

,51.2 

58 

249.2 

66.8 

19 

18.4 

4.9 

79 

76.3 

20.4 

39 

134.3 

36. 0 

99 

192.2 

51.5 

59 

250.  2 

67.0 

20 
21 

19.3 
20.3 

5.2 
5.4 

80 
81 

77.3 

20.7 

40 

1.35.  2  1  36.  2 

200 

193.2 
194.2 

51.8 

60 
261 

251.1 
252.1 

67.3 
67.6 

78.2 

21.0 

141 

136.2  1  36.5 

201 

.52.0 

22 

21.3 

5.7 

82 

79.2 

21.2 

42 

137.2  1  36.8 

02 

195.1 

,52.3 

62 

253.1 

67.8 

23 

22.2 

6.0 

83 

80.2 

21.5 

43 

138. 1  1  37. 0 

03 

196.1 

52.5 

63 

254.0 

68.1 

24 

23.2 

6.2 

84 

81.1 

21.7 

44 

139.1 

37. 3 

04 

197.0 

,52.8 

64 

255.0 

68.3 

25 

24!  1 

6.5 

85 

82.1 

22.0 

45 

140.1 

37.5 

05 

198.0 

53. 1 

65 

256. 0 

68.6 

26 

25.1 

6.7 

86 

83.1 

22.3 

46 

141.0 

37.8 

06 

199.0 

,53.  3 

66 

256. 9 

68.8 

27 

26.1 

7.0 

87 

84.0 

22.5 

47 

142.0 

38.0 

07 

199.9 

53.  6 

67 

257. 9 

69.1 

28 

27.0 

7.2 

88 

85.0 

22.8 

48 

143.0 

38.3 

08 

200.  9 

53.8 

68 

258. 9 

69.4 

29 

28.0 

7.5 

89* 

86.0 

23.0 

49 

14.3. 9 

.38.6 

09 

201.9 

.54. 1 

69 

259.  8 

69.6 

30 

29.0 
29.9 

7.8 
8.0 

90 

86.9 
87.9 

23.3 
23.  6 

50 
151 

144.9 
145.  9 

38.8 
39.1 

10 
211 

202.  8  1  54.  4 

203.  8  1  .54.  6 

70 

260.8 
"261. '8 

69.9 

31 

91 

271 

70. 1~ 

32 

30.9 

8.3 

92 

88.9 

23.8 

52 

146.8 

39.3 

12 

204.8 

,54.9 

72 

262.7 

70.4 

33 

31.9 

8.5 

93 

89.8 

24.1 

53 

147.8 

.39.6 

13 

205.  7 

5.5.1 

73 

263.  7 

70.7 

34 

32. 8 

8.8 

94 

90.8 

24.3 

54 

148.8 

39.9 

14 

206.7 

,55.4 

74 

2C>4.  7 

70.9 

35 

33.8 

9.1 

95 

91.8 

24.6 

55 

149.7 

40.1 

15 

207.  7 

.55.  6 

75 

265.  6 

71.2 

36 

34.8 

9.3 

96 

92.7 

24.8 

56 

150.7 

40.4 

16 

208.6 

,55.  9 

76 

266.  6 

71.4 

37 

35.7 

9.6 

97 

93.7 

2.5.1 

57 

151.7 

40.6 

17 

209.6 

56.2 

77 

267.6 

71.7 

38 

36.7 

9.  S 

98 

94.7 

25.4 

58 

1.52.  6 

40.9 

18 

210.6 

,56.4 

78 

268.  5 

72.0 

39 

37.7 

10.1 

99 

95.6 

2.5.6 

59 

153.6 

41.2 

19 

211.5 

56.7 

79 

269.  5 

72.2 

40 

38.fi 

10.4 

100 

96.6 

25.9 

60 

1,54.  5 

41.4 

20 

212.  5 

56.9 

80 

270.  5 

72.5 

41 

39.6 

10.6 

101 

97.6 

26;  1 

161 

155.5' 

41.7 

221 

21,3.  5 

.57.2 

281 

271.  4" 

72.7 

42 

40.6 

10.9 

02 

98.5 

26.4 

62 

156.  5 

41.9 

22 

214.4 

57. 5 

82 

272.4 

73.0 

43 

41.5 

11.1 

03 

99.5 

26.7 

63 

157.4 

42.2 

23 

215.  4 

.57.7 

83 

273.4 

7.3.2 

44 

42.6 

11.4 

04 

100.5 

26.9 

64 

158.  4 

42.4 

24 

216.  4 

,58.0 

84 

274.3 

73. 5 

45 

43.5 

11.6 

05 

101.4 

27.2 

65 

159.  4 

42.7 

25 

217.  3 

,58.2 

85 

275.  3 

73. 8 

46 

44.4 

11.9 

06 

102.4 

27.4 

66 

160.  3 

43.0 

26 

218.3 

,58. 5 

86 

276. 3 

74.0 

47 

45.4 

12.2 

07 

103.4 

27.7 

67 

161.3 

43.2 

27 

219.3 

58.  8 

87 

277.2 

74.3 

48 

46.4 

12.4 

08 

104.  3 

28.0 

68 

162.3 

43.  5 

28 

220.  2 

59.0 

88 

278.2 

74.5 

49 

47. 3 

12.7 

()<t 

105.  3 

28.2 

69 

163.  2 

43.7 

29 

221.  2 

,59.  3 

89 

279.  2 

74.8 

50 

48.3 

12.9 

10 

106.  3 

28.5 

70 

164.2 

44.0 

30 

222.  2 

,59.5 

90 

2S0.  1 

7,5.1 

51 

49.  3 

13.2 

111 

"107.  2 

'28.7 

171 

165.  2 

44.3 

231 

223.  1 

,59.8 

291 

281.1 

75.  3 

52 

50.2 

1.3. 5 

12 

108.2 

29.  0 

72 

166.1 

44.5 

32 

224. 1 

60.0 

92 

2S2.  1 

75.6 

53 

.51.2 

13.7 

13 

109. 1 

29.2 

73 

167.1 

44.8 

33 

225. 1 

60.3 

93 

2,83. 0 

75.8 

54 

52.2 

14.0 

14 

110.1 

29.5 

74 

168.1 

4,5.0 

34 

226. 0 

60.6 

94 

2.84. 0 

76.1 

55 

53.1 

14.2 

15 

111.1 

29.8 

75 

169.0 

45.  3 

35 

227. 0 

60.8 

95 

2,84.  9 

76.  4 

56 

54.1 

14.5 

16 

112.0 

30.0 

76 

170.0 

4.5.6 

3(> 

228. 0 

61.1 

96 

2,85.  9 

7(i.  6 

57 

55.1 

14.8 

17 

113.0 

.30.  3 

77 

171.0 

45.  8 

37 

228.  9 

61.3 

97 

2S6.  9 

76.9 

58 

56.0 

15.0 

18 

114.0 

30.5 

78 

171.9 

40. 1 

38 

229.9 

61.6 

98 

287.  8 

77.1 

59 

57.0 

15.3 

19 

114.9 

30.8 

79 

172.9 

46.  3 

.39 

2,30. 9 

61.9 

99 

288.  8 

77.4 

60 

58.0 

15.5 

20 

115.9 

31.1 

80 

173. 9 

46. 6 

40 

231.8 

62.1 

300 

289.8 

77.6 

Dlst. 

Dcp. 

Lat. 

Dlst. 

Dep. 

Lat. 

Dist. 

Dcp. 

Lot. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

7.^°( 

or.°,  •3r>»,  -jsr. 

'). 

TABLE  2. 

[Page 

561 

Difference  of  Latitude  and  Departure  for  15°  ( 165°,  195°,  345° 

)• 

Dist. 

1      Lot. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

290.7 

77.9 

361 

348.7 

93.4 

421 

406.6 

109.0 

481 

464.6 

124.5 

541 

522.6 

140.0 

02 

291.7 

78.2 

62 

349.6 

93.7 

22 

407.6 

109.2 

82 

465.6 

124.8 

42 

523.5 

140.3 

03 

292.7 

78.4 

63 

:»o.  6 

94.0 

2.3 

408.6 

109.  5 

83 

466.5 

125.0 

43 

524.5 

140.5 

04 

293.6 

78.7 

64 

351.6 

94.2 

24 

409.5 

109.7 

84 

467.5 

125.3 

44 

525.5 

140.8 

05 

294.6 

78.9 

65 

352. 5 

94.5 

25 

410.  5 

110.0 

85 

468.5 

125. 6 

45 

526.4 

141.1 

06 

295.  6 

79.2 

66 

353. 5 

94.7 

26 

411.5 

110.3 

86 

469.4 

12,5.8 

46 

527.4 

141.4 

07 

2<t6.  5 

7V".  5 

67 

354. 5 

95.0 

27 

412.4 

110.5 

87 

470.4 

126. 1 

47 

528.4 

141.6 

OS 

■J07.  ,"1 

7!).  7 

68 

355.4 

95.3 

28 

413.  4 

110.8 

88 

471.4 

126.4 

48 

529.3 

141.9 

0!' 

■JMs,   -1 

Sit.O 

69 

3.56.4 

95.5 

29 

414.4 

111.0 

89 

472.3 

126.6 

49 

530.3 

142.1 

10 

■J'.f.i    4 

Mt.  2 

70 

357. 4 

95.8 

30 

415.3 

111.3 

90 

473.3 

126.9 

50 

531.  3 

142.4 

311 

■.-'M^.  4 

S0.~5" 

371 

358.3 

96.0 

431 

416.3 

111.6 

491 

474.3 

127.1 

551 

532.2 

142.6 

12 

301.3 

80.8 

72 

359.  3 

96.3 

32 

417.3 

111.8 

92 

475.2 

127.4 

52 

533.2 

142.9 

13 

302.  3 

81.0 

73 

360.3 

96.5 

33 

418.2 

112.1 

93 

476.2 

127.6 

53 

534.2 

143.1 

14 

303.  3 

81.3 

74 

361.2 

96.8 

34 

419.2 

112.3 

94 

477.2 

127.9 

54 

535.1 

143.  4 

15 

304.2 

81.5 

75 

362.2 

97.1 

35 

420.2 

112.6 

95 

478.1 

128.1 

55 

536.1 

143.7 

16 

305.2 

81.8 

76 

363.2 

97.3 

36 

421.1 

112.9 

96 

479.1 

128.4 

56 

537. 1 

143.9 

17 

306.  2 

82. 1 

77 

364.1 

97.6 

37 

422.  1 

1 13.  1 

97 

480.1 

128.6 

57 

538. 0 

144.2 

18 

307.1 

82.  3 

78 

365. 1 

97.8 

38 

423.  1 

11.3.4 

98 

481.0 

128.9 

58 

539.  0 

144.4 

19 

308.1 

82.  6 

79 

366. 1 

98.1 

39 

424.  0 

113.6 

99 

482.0 

129.1 

59 

540.0 

144.7 

20 

321 

309. 1 
310.0 

82.8 
83.1 

80 

367.  0 

98.4 

40 

42.'S.  0  '  11.3.9 

500 

483.  0 

129.4 
129.7 

60 

540.  9 

144.9 
145.  2 

381 

368.0 

98.6 

441 

426.0  [114.1 

501 

4,S3.  9 

561 

541.9 

22 

311.0 

S3.  3 

82 

369.0 

98.9 

42 

426.  9  1  114.  4 

02 

484.9 

129.9 

62 

542.9 

145.  4 

23 

312.0 

83.6 

83 

369.9 

99.1 

43 

427.9  1  114.7 

03 

485.  9 

130.  2 

63 

.543.  8 

145.7 

24 

312.9 

83.  9 

84 

370.9 

99.4 

44 

428.  8  '  114.  9 

04 

486.  8 

130.4 

64 

,544.8 

146.0 

25 

313.9 

84.1 

85 

371.9 

99.6 

45 

429.8  [115.2 

05 

487.8 

130.7 

65 

545.8 

146.2 

26 

314.9 

84.4 

86 

372.8 

99.9 

46 

430.  8 

11,5.4 

06  i  488.8 

131.0 

66 

546.7 

146.  5 

27 

315.8 

84.6 

87 

373.8 

100.  2 

47 

431.  7 

11.5.  7 

07 

489.7 

131.2 

67 

547.7 

146.7 

28 

316.8 

84.9 

88 

374.8 

100.4 

48 

432.  7 

116.0 

08 

490.7 

131.5 

68 

548.7 

147.0 

29 

317.8 

8.x  1 

89 

375.7 

100.7 

49 

433.  7 

116.2 

09 

491.7 

131.7 

69 

549.6 

147.2 

30 

318.7 

85.  4 

90 

376.7 

100.9 

50 

434.  6 

116.5 

10 

492.6 

132.0 

70 

550.6 

147.  5 

331 

319.7 

8.5.7 

391 

377.7 

101.2 

451 

435.  6 

116.7 

511 

493.  6" 

132.3 

571 

551.6 

147.8 

32 

320.  7 

8.5.9 

92 

378.6 

101.5 

52 

436.  6 

117.0 

12 

494.5 

132. 5 

72 

552.5 

148.0 

33 

321.6 

86.2 

93 

379.6 

101.7 

53 

437.  5 

117.3 

13 

495.5 

132.8 

73 

553.5 

148.  3 

34 

322.6 

86.  5 

94 

380.6 

102.0 

54 

438.  5 

117.5 

14 

496.5 

133.0 

74 

554. 4 

148.5 

&5 

323.6 

86.7 

95 

381.5 

102.2 

55 

439.  5 

117.8 

15 

497.4 

13,3. 3 

75 

555.4 

148.8 

36 

324. 5 

87.0 

96 

382. 5 

102.5 

56 

440.4 

118.0 

16 

498.4 

133.5 

76 

556.4 

149.0 

37 

325.  5 

87.  2 

97 

383.4 

102.8 

57 

441.4 

118.3 

17 

499.4 

133.8 

77 

,557. 3 

149.3 

38 

326. 5 

87.  5 

98 

384.  4 

103. 0 

58 

442.4 

118.5 

18 

,500.  3 

134.0 

78 

558.3 

149.5 

39 

327.  4 

87.7 

99 

385. 4 

103.3 

59 

443.3 

118.8 

19 

.501.  3 

134.  3 

79 

559.3 

149.8 

40 

.328.  4 

88.0 

400 

386.  3 

103.  5 
103.  8 

60 

444.3 

119.1 

20 

,502.  3 

134.6 

80 

560.2 

150.1 
150.3 

341 

329.4 

88.  3 

401 

387.3 

461 

44.5.3 

119.3 

521 

503.2 

134.8 

581 

,561.  2 

42 

330.  3 

88.5 

02 

388.3 

104.1 

62 

446.2 

119.6 

22 

504.  2 

135.1 

82 

562.2 

1,50.6 

43 

331.3 

88.8 

03 

389.2 

104.3 

63 

447.2 

119.8 

23 

505.2 

135. 3 

83 

563.1 

150.  8 

44 

332.  3 

89.0 

04 

390.2 

104.6 

64 

448.2 

120.1 

24 

,506. 1 

1.35. 6 

84 

564.1 

1,51. 1 

45 

333.2 

89.  3 

05 

391.2 

104.8 

65 

449.1 

120.4 

25 

507. 1 

13,5.9 

85 

565.1 

151.4 

46 

334.  2 

89.6 

06 

392.1 

105. 1 

66 

450.1 

120.6 

26 

508.1 

136.1 

86 

566.0 

151.6 

47 

335.2 

89.8 

07 

393.1 

105. 3 

67 

451.  1 

120.9 

27 

,509. 0 

136.4 

87 

567.0 

1,51.  9 

48 

336.1 

90.1 

08 

394.1 

105. 6 

68 

452.  0 

121.1 

28 

510.  0 

136.6 

88 

568.0 

152.  2 

49 

337.1 

90.3 

09 

395.0 

105.9 

69 

453.  0 

121.4 

29 

511.0 

136.9 

89 

568.9 

152.4 

50 
351 

,338. 1 

90.6 

10 

396.0 

106.1 

70 

454.0 
4.54.9 

121.7 

30 

511.9 

137.2 

90 

569.9 

152.7 

3.39. 0 

90.9 

411 

397.0 

106.4 

471 

121.9 

531 

512.  9 

137.4 

■591 

570.9 

153.0 

52 

340.  0 

91.1 

12 

397.9 

106.6 

72 

455.  9 

122.2 

32 

513.9 

137.7 

92 

,571. 8 

153.2 

53 

340.9 

91.4 

13 

398.9 

106.9 

73 

456. 9 

122.4 

33 

514. 8 

137.9 

93 

572.8 

153.5 

54 

341.9 

91.6 

14 

399.9 

107.2 

74 

457.  8 

122.7 

34 

515.  8 

138.2 

94 

573.  8 

153.7 

55 

342.  9 

91.9 

15 

400.8 

107.4 

75 

458.  8 

122.9 

35 

516.  8 

138.4 

95 

574.7 

1,54. 0 

56 

343.8 

92.1 

16 

401.8 

107.7 

76 

459.8 

123.2 

36 

517.7 

138.  7 

96 

575.7 

1,54. 2 

57 

344.8 

92.4 

17 

402.8 

107.9 

77 

460.7 

123.  5 

37 

.518.  7 

139.0 

97 

576.7 

1,54.  5 

58 

345.8 

92.7 

18 

403.7 

108.2 

78 

461.7 

123.7 

38 

519.  7 

139.2 

98 

577.6 

154.8 

59 

346.7 

92.9 

19 

404.7 

108.5 

79 

462.7 

124.0 

39 

520.  6 

139.5 

99 

578.6 

155. 0 

60 

347.7 

93.  .2 

20 

405.  7 

108.7 

80 

463.6 

124.2 

40 

521.6 

139.7 

600 

579.5 

155.  3 

Dist. 

Dep. 

Lav. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

- 

5°  (105°,  255°,  285° 

. 

21594°— 14 


Page  562] 

TABLE  2. 

Difference  of  Latitude  and  Departure  for  16"  {164",  196°,  344' 

)• 

DiBt. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 
66.4 

1 

1.0 

0.3 

61 

58.6 

16.8 

121 

116.3 

.33.4 

181 

174.0 

49.9 

241 

231.7 

2 

1.9 

0.6 

62 

59.6 

17.1 

22 

117.3 

33.6 

82 

174.9 

50.2 

42  1  2,32.6 

66.7 

3 

2.9 

0.8 

63 

60.6 

17.4 

23 

118.2 

.33.9 

83 

175.9 

50.4 

43  !  233.6 

67.0 

4 

3.8 

1.1 

64 

61.5 

17.6 

24 

119.2 

34.2 

84 

176.9 

50.7 

44  '  234.5 

67.3 

5 

4.8 

1.4 

65 

62.5 

17.9 

25 

120.2 

34.5 

85 

177.8 

51.0 

45 

235.5 

67.5 

6 

5.8 

1.7 

66 

63.4 

18.2 

26 

121.1 

34.7 

86 

178.8 

51.3 

46 

2.36.  5 

67.8 

7 

6.7 

1.9 

67 

64.4 

18.5 

27 

122.1 

35.0 

87 

179.8 

51.5 

47 

237.4 

68.1 

8 

7.7 

2.2 

68 

65.4 

18.7 

28 

123.0 

35.3 

88 

180.7 

51.8 

48 

238.4 

68.4 

9 

8.7 

2.5 

69 

66.3 

19.0 

29 

124.0 

35.6 

89 

181.7 

52.1 

49 

239.4 

68.6 

10 

9.6 

2.8 

70 

67.3 

19.3 

30 

125.0 

35.8 

90 

182.6 
183.6 

52.4 

50 

240.3 

68.9 
69.2 

11 

10.6 

3.0 

71 

68.2 

19.6 

131 

125. 9  1  36. 1 

191 

52.6 

251 

241.3 

12 

11.5 

3.3 

72 

69.2 

19.8 

32 

126.9  !  36.4 

92 

184.6 

52.9 

52 

242.2 

69.5 

13 

12.5 

3.6 

73 

70.2 

20.1 

33 

127.  8  I  36.  7 

93 

185.5 

53.2 

53 

243.  2 

69.7 

14 

13.5 

3.9 

T4 

71.1 

20.4 

34 

128.8  1  36.9 

94 

186.5 

53.5 

54 

244.2 

70.0 

15 

14.4 

4.1 

75 

72.1 

20.7 

35 

129.8  :  37.2 

95 

187.4 

53.7 

55 

245. 1 

70.3 

16 

15.4 

4.4 

76 

73.1 

20.9 

36 

130.  7  i  37. 5 

96 

188.4 

.54.0 

56 

246.1 

70.6 

17 

16.3 

4.7 

77 

74.0 

21.2 

37 

131.7 

37.8 

97 

189.  4 

54.3 

57 

247.0 

70.8 

18 

17.3 

5.0 

78 

75.0 

21.5 

38 

132.7 

38.0 

98 

190.3 

.54.6 

58 

248.0 

71.1 

19 

18.3 

5.2 

79 

75.9 

21.8 

39 

133.6 

38.3 

99 

191.3 

54.9 

59 

249.0 

71.4 

20 

19.2 

5.5 

80 

76.9 

22.1 

40 
141 

134.6 

38.6 

200 

192.3 

.55.1 

60 

249.9 

71.7 

21 

20.2 

5.8 

81 

77.9 

22.3 

135. 5 

38.9 

201 

193.2 

.55.4 

261 

250.  9 

71.9 

22 

21.1 

6.1 

82 

78.8 

22.6 

42 

136.5 

.39.1 

02 

194.  2 

55.7 

62 

251.9 

72.2 

23 

22.1 

6.3 

83 

79.8 

22.9 

43 

137.5  :  39.4 

03 

195.1 

56.0 

63 

252.8 

72.5 

24 

23.1 

6.6 

84 

80.7 

23.2 

44 

138.4 

39.7 

04 

196.1 

56.2 

64 

253.  8 

72.8 

25 

24.0 

6.9 

85 

81.7 

23.4 

45 

139.4 

40.0 

05 

197.1 

56.5 

65 

254.7 

73.0 

26 

25.0 

7.  2 

86 

82.7 

23.7 

46 

140.3 

40.2 

06 

198.0 

56.8 

66 

255.7 

73.3 

27 

26.0 

7!  4 

87 

83.6 

24.0 

47 

141.3 

40.5 

07 

199.0 

57.1 

67 

256.7 

73.6 

28 

26.9 

7.7 

88 

84.6 

24.3 

48 

142.3 

40.8 

08 

199.9 

57.3 

68 

257.6 

73.9 

29 

27.9 

8.0 

89 

85.6 

24.5 

49 

143.2 

41.1 

09 

200.9 

57.6 

69 

258.6 

74.1 

30 

28.8 

8.3 

90 

86.5 

24.8 

50 

144.2 

41.3 

10 

201.9 

57.9 

70 

259.5 

74.4 

31 

29.8 

8.5 

91 

87.5 

25.1 

151 

145.2 

41.6 

211 

202.  8' 

58.2 

271 

260.5 

74.7 

32 

30.8 

8.8 

92 

88.4 

25.4 

52 

146.1 

41.9 

12 

203.8 

.58.4 

72 

261.5 

75.0 

33 

31.7 

9.1 

93 

89.4 

25.6 

53 

147.1 

42.2 

13 

204.7 

58.7 

73 

262.4 

75.2 

34 

32.7 

9.4 

94 

90.4 

25.9 

54 

148.0 

42.4 

14 

205.7 

59.0 

74 

263.4 

75.5 

35 

33.6 

9.6 

95 

91.3 

26.2 

55 

149.0 

42.7 

15 

206.7 

59.3 

75 

264.3 

75.8 

36 

34.6 

9.9 

96 

92.3 

26.5 

56 

150.0 

43.0 

16 

207.6 

59.5 

76 

265.3 

76.1 

37 

35.6 

10.2 

97 

93.2 

26.7 

57 

150.9 

43.3 

17 

208.6 

59.8 

77 

266. 3 

76.4 

38 

36.5 

10.5 

98 

94.2 

27.0 

58 

151.9 

43.6 

18 

209.6 

60.1 

78 

267.  2  j  76. 6 

39 

37.5 

10.7 

99 

95.2 

27.3 

59 

1.52.  8 

43.8 

19 

210.5 

60.4 

79 

268.  2  1  76.  9 

40 

38.5 

11.0 

100 

96.1 

27.6 

60 

153.  8 

44.1 

20 

211.5 

60.6 

80 

269.2 

77.2 

41 

39.4 

11.3 

101 

97.1 

27.8 

161 

154.8 

44.4 

221 

212.4 

60.9 

281 

270.1 

77.5 

42 

40.4 

11.6 

02 

98.0 

28.1 

62 

155.7 

44.7 

22 

213.4 

61.2 

82 

271.1 

77.7 

43 

41.3 

11.9 

03 

99.0 

28.4 

63 

156.  7 

44.9 

23 

214.4 

61.5 

83 

272.0 

78.0 

44 

42.3 

12.1 

04 

100.0 

28.7 

64 

157.  6 

45.2 

24 

215.3 

61.7 

84 

273.0 

78.3 

45 

43.3 

12.4 

05 

100.9 

28.9 

65 

1.58.6 

45.5 

25 

216.3 

62.0 

85 

274.0 

78.6 

46 

44.2 

12.7 

06 

101.9 

29.2 

66 

159.6 

45.8 

26 

217.2 

62.3 

86 

274.9 

78.8 

47 

45.2 

13.0 

07 

102.9 

29.5 

67 

160.5 

46.0 

27 

218.2 

62.6 

87 

275.9 

79.1 

48 

46.1 

13.2 

08 

103.8 

29.8 

68 

161.5 

46.3 

28 

219.2 

62.8 

88 

276.8 

79.4 

49 

47.1 

13.5 

09 

104.8 

30.0 

69 

162. 5 

46.6 

29 

220.1 

63.1 

89 

277.8 

79.7 

50 

48.1 

13.8 

10 

105.  7     30. 3 

70     163.4 

46.9 

30 

221.1 

63.4 

90 

278.8 

79.9 
80.2 

51 

49.0 

14.1 

111 

106.7 

30.6 

171 

164.4 

47.1 

231 

222.1 

63.7 

291 

279.7 

52 

50.0 

14.3 

12 

107.7 

.30.9 

72 

165.3 

47.4 

32 

223.0 

63.9 

92 

280.7 

80.5 

53 

50.9 

14.6 

13 

108.6 

31.1 

73 

166.  3 

47.7 

33 

224.0 

64.2 

93 

281.6 

80.8 

54 

51.9 

14.9 

14 

109.6 

31.4 

74 

167.  3 

48.0 

34 

224.9 

64.5 

94 

282.6 

81.0 

55 

52.9 

15.2 

15 

110.5 

31.7 

75 

168.2 

48.2 

35 

225.9 

64.8 

95 

283.6 

81.3 

56 

53.8 

15.4 

16 

111.5 

32.0 

76 

169.2 

48.5 

36 

226.9 

65.1 

96 

284.6 

81.6 

57 

54.8 

15.7 

17 

112.5     32.2 

77 

170.1 

48.8 

37 

227.8 

65.3 

97 

285.5 

81.9 

68 

55.8 

16.0 

18 

113.4  !  32.5 

78 

171.1 

49.1 

38 

228.8 

(i5.6 

98 

286.5 

82.1 

59 

56.7 

16.  ;i 

19 

114.4     32.8 

79 

172.1 

49.3 

39 

229.7 

65.9 

99 

287.4 

82.4 

60 

57.7 

16.5 

20 

115.4  .  33.1 

80 

173.0 

49.6 

40 

230.7 

66.2 

300 

288.4 

82.7 

Dint. 

Dep. 

Lat. 

Diat. 

Dep. 

Lat 

DlBt 

Dep. 

Lat. 

DIM. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat 

■4°  (106°,  2.54°,  286° 

)• 

TABLE  2. 
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difference  of  Latitude  and  Departure  for  16°  ( 

164°,  196°,  344 

°). 

Dlst. 
301 

Lat. 

Dep. 

Diet. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat, 

Dep. 

289.3 

82.9 

361 

347.0 

99.5 

421 

404.7 

116.0 

481 

462.4 

132.5 

541 

520.1 

149.1 

02 

290.3 

83.2 

62 

348.  0 

99.7 

22 

405.  6 

116.  3 

82 

463.3 

132.8 

42 

.521.0 

149.4 

03 

291.2 

83.5 

63 

348.  9 

100.0 

23 

406.  6 

116.6 

83 

464. 3 

133. 1 

43 

522.0 

149.7 

04 

292.2 

815.8 

64 

349.  9 

100.3 

24 

407.  () 

116.8 

84 

465.  2 

133.  4 

44 

523.  0 

1.50.  0 

05 

293.2 

84.0 

65 

350.  8 

100.6 

25 

408.  5 

117.1 

85 

466.2 

1,33.6 

45 

523.  9 

150.  2 

06 

294. 1 

84.3 

66 

351.8 

100.8 

26 

409.  5 

117.4 

86 

467.2 

133.  9 

46 

524.  9 

1,50.  4 

07 

295.1 

84.  6 

67 

352.  8 

101.1 

27 

410.  4 

117.7 

87 

468.1 

134.  2 

47 

525.  9 

150.7 

08 

296.0 

84.9 

68 

353.  7 

101.4 

28 

411.4 

117.9 

88 

469.1 

134.  5 

48 

526.  8 

151.0 

09 

297. 0 

85.1 

69 

354.  7 

101.7 

29 

412.  4 

118.2 

89 

470.1 

134.8 

49 

527. 8 

151.3 

10 

298.0  I  85.4 

70 
371 

355.  6 
366.  6 

101. 9 
102.  2 

30 
431 

413.  3 
414.3 

118.  5 

90 
491 

471.0 

1,35.  0 

50 

528.7 
529.  7 

151. 6 
151.9 

311 

298.  9 

85.7 

118.8 

472.0 

135.3 

551 

12 

299.9 

86.0 

72 

357.6 

102.  5 

32 

41,5.  2 

119.  0 

92 

472.9 

135.  6 

52 

530.  6 

152.2 

13 

300.9 

86.2 

7.3 

358.5 

102.8 

33 

416.2 

119.  3 

93 

473.9 

135.  9 

53 

531.6 

1.52. 5 

14 

301.8 

86.5 

74 

359.5 

103.  1 

34  i  417.2 

119.6 

94 

474.9 

136.  2 

54 

.532.  6 

152.8 

15 

302.  8 

86.8 

75 

360.4 

103.  3 

35 

418.1 

119.  9 

95 

475.8 

136.4 

55 

.533. 5 

153.0 

16 

303.  7 

87.1 

76 

361.4 

103.6 

36 

419. 1 

120.  1 

96 

476.8 

136.  7 

56 

534.  5 

153.2 

17 

304.7 

87.3 

77 

362.4 

103.  9 

37 

420.  0 

120.  4 

97 

477.7 

137.0 

57 

535.  4 

153.5 

18 

305.7 

87.6 

78 

363.  3 

104.2 

38 

421.0 

120.7 

98 

478.7 

137.3 

58 

536.  4 

153.8 

19 

306.6 

87.9 

79 

364.3 

104.4 

39 

422.0 

121.0 

99 

479.7 

137. 5 

59 

537.  4 

1.54. 1 

20 

321 

307.6 

88.2 

80 
381 

365.3 
366:2' 

104.7 
105.  0 

40 

422.9 
423.  9 

121.  2 

121. '5 

500 

501 

480.  6  1  137.  8 

60 

561 

.538.  3 

154.4 

308.5 

88.4 

441 

481.6 

138.1 

539.3 

154.7 

22 

309.5 

88.7 

82 

367.2 

105.3 

42 

424.  9 

121.8 

02 

482.6 

138.  3 

62 

540.3 

1.54.9 

23 

310.5 

89.0 

83 

368.1 

105.  5 

43 

425.8 

122. 1 

03 

483.5 

138.6 

63 

541.2 

1.55.  2 

24 

311.4 

89.3 

84 

369.1 

105.8 

44 

426.8 

122.3 

04 

484.5 

138.  9 

64 

542.2 

155. 4 

25 

312.4 

89.5 

85 

370.1 

106.1 

45 

427.7 

122.6 

05 

485.4 

139.2 

65 

543.1 

155.  7 

2ri 

313. 3 

89.8 

86 

371.0 

106.4 

46 

428.7 

122.  9 

06 

486.4 

1,39.  4 

66 

544.1 

156.0 

27 

314.  3 

90.1 

87 

372.  0 

106.6 

47 

429.7 

123.  2 

07 

487.3 

1,39.  7 

67 

545.1 

156.3 

28 

315.  3 

90.4 

88 

372.9 

106.9 

48 

430.6 

123.4 

08 

488.3 

140.0 

68 

546.0 

156.6 

29 

316.2 

90.6 

89 

373. 9 

107.2 

49 

431.6 

123.  7 

09 

489.3 

140.3 

69 

547.0 

156.9 

30 

317.2 

90.9 

90 

374.  9 

107.5 

50 

432.6 

124.0 

10 

490.2 

140.6 

70 
571 

547.9 
548.9 

157.1 
157.3 

331 

318.2 

91.2 

391 

375.  8 

107.7 

451  1  433. 5 

124.  3 

511 

491.2 

140.8 

32 

319.1 

91.5 

92 

376.8 

108.0 

52 

434.5 

124.6 

12 

492.1 

141.1 

72 

549.8 

157.6 

33 

320.1 

91.8 

93 

377.8 

108.3 

53 

435.  4 

124.8 

13 

493.1 

141.4 

73 

550.8 

1.57. 9 

34 

321.0 

92.0 

94 

378.7 

108.6 

54 

436.4 

125. 1 

14 

494.1 

141.7 

74 

551.8 

158.2 

35 

322.0 

92.3 

95 

379.7 

108.8 

55 

437.  4 

125.4 

15 

495.  0 

141.9 

75 

552.  7 

158.4 

36 

323.0 

92.6 

96 

380.6 

109.1 

56 

438.3 

125.  7 

16 

496.0 

142.2 

76 

553.7 

158.7 

37 

323.9 

92.9 

97 

381.6 

109.  4 

57 

439.  3 

125.  9 

17 

496.9 

142.5 

77 

554.6 

159.0 

38 

324.9 

93.1 

98 

382. 6 

109.7 

58 

440.2 

126.2 

18 

497.9 

142.8 

78 

5.55.  6 

159.3 

39 

325.8 

93.4 

99 

383.5 

109.9 

.59 

441.2 

126.  5 

19 

498.9 

143.0 

79 

.556. 5 

159.5 

40 
341 

326.8 

93.7 

400 

384. 5 

110.2 

60 
461 

442.2 
443.1 

126.8 
127. 0 

20 
521 

499.8 
500.8 

143.  3 

80 

581 

.557.  5 

159.8 

327.  8 

94.0 

401 

385.  4 

110.5 

143.6 

558.4 

160.1 

42 

328.  7 

94.2 

02 

386.4 

110.8 

62 

444.1 

127.3 

22 

501.7 

143. 9 

82 

,559.  4 

160.  4 

43 

329.7 

94.5 

03 

387.  4 

111.0 

63 

445.  0 

127.6 

23 

502.7 

144.1 

83 

560.4 

160.6 

44 

330.  7 

94.8 

04 

388.3 

111.3 

64 

446.0 

127.9 

24 

503.7 

144.4 

84 

561.3 

161.0 

45 

331.6 

95.1 

05 

389.  3 

111.6 

65 

447.0 

128.1 

25 

504.6 

144.7 

85 

562.3 

161.3 

46 

332. 6 

95.3 

06 

.390.  2 

111.9 

66 

447.9 

128.4 

26 

505. 6 

145.0 

86 

563. 2 

161.6 

47 

333. 5 

95.6 

07 

391.2 

112.1 

67 

448.9 

128.7 

27 

506. 6 

145.  3 

87 

564.2 

161.8 

48 

334.5 

95.9 

08 

392.2 

112.4 

68 

449.8 

129.0 

28 

507.5 

145.6 

88 

565.  2 

162.1 

49 

335. 5 

96.2 

09     393. 1 

112.7 

69 

450.8 

129.2 

29 

508. 5 

145.8 

89 

566.1 

162.4 

50 

3.36.4  :  96.4 

10 

394.1 

113.0 

70 

451.8 

129.5 

30 

509.4 

146.1 

90 

567.1 

162.  7 

351 

.337. 4  '  96.  7 

411 

395.1 

113.3 

471 

'452.  f 

129.  8 

531 

510.4 

146.  4 

591 

568.1 

162.9 

52 

338.  3  '  97.  0 

12 

396.  0 

113.5 

72 

453.  7 

1,30. 1 

32 

511.4 

146.7 

92 

569.0 

163.2 

53 

.3.39.3     97.3 

13 

,397.  0 

11,3.8 

73 

454.  7 

130.3 

33 

512.3 

146.9 

93 

570.0 

163.  5 

54  1 

.■J41).  3 

97.5 

14 

.397. 9 

114.1 

74 

455.6 

130.  6 

34 

513.  3 

147.2 

94 

571.0 

163.8 

55 

341.2 

97.8 

15 

,398.  9 

114.4 

75 

4,56.  6 

130.  9 

35 

514.3 

147.  5 

95 

.571.9 

164.0 

56 

.342.  2 

98.1 

16 

399.9 

114.6 

76 

457.  5 

131.2 

36 

51.5.  2 

147.8 

96 

572.  9 

164.  3 

57 

343.1 

98.4 

17 

400.8 

114.9 

77 

458.  5 

131.4 

37 

516.  2 

148.0 

97 

573. 9 

164.6 

58 

344.1 

98.6 

18 

401.8 

115.  2 

78 

459.  5 

131.7 

38 

.517.2 

148.2 

98 

574.8 

164.9 

5!t 

345. 1 

98.9 

19 

402.7 

11.5.  5 

79 

460.4 

132.  0 

39 

518.1 

148.  5 

99 

575. 8 

165. 1 

60 

346.0 

99.2 

20 

40.3.  7 

115.8 

80 

461.4 

132.3 

40 

519.1 

148.8 

600 

576.8 

165.4 

DLit. 

Dtp.         Lnt.    1 

Dbt. 

Ii.|.. 

Lat.      Dist.  1 

Dep. 

L.it.       Dist.  1 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

74°  (106°,  254°,  286° 

. 
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TABLE  2. 

Difference  of  Latitude  and  Departure  for  1 

7°  (163°,  197°,  343° 

• 

Dist. 

Lat. 

Dep. 

Dlst. 

Lat. 

I)ep. 

Dist 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

1.0 

0.3 

61 

58.3 

17.8 

121 

115.  7 

3.5.4 

181 

173.1 

52.9 

241 

230.5 

70.5 

2 

1.9 

0.6 

62 

59.3 

18.1 

22 

116.7 

35.  7 

82 

174.0 

53.2 

42 

231.4 

70.8 

3 

2.9 

0.9 

63 

60.2 

18.4 

23 

117.6 

36.0 

83 

175.0 

53.5 

43 

232. 4 

71.0 

4 

3.8 

1.2 

64 

61.2 

18.7 

24 

118.6 

36.  3 

84 

176.0 

53.8 

44 

233.3 

71.3 

5 

4.8 

1.5 

65 

62.2 

19.0 

25 

119.5 

36.  5 

85 

176.9 

54.1 

45 

2.34. 3 

71.6 

6 

5.7 

1.8 

66 

63.1 

19.3 

26 

120.5 

36.  8 

86 

177.9 

54.4 

46 

235.3 

71.9 

7 

6.7 

2.0 

67 

64.1 

19.  6 

27 

121.5 

37.1 

87 

178.8 

.54.7 

47 

236. 2 

72.2 

8 

7.7 

2.3 

68 

65.0 

19.9 

28 

122.4 

37.4 

88 

179.8 

55.0 

48 

237.2 

72.5 

9 

8.6 

2.6 

69 

66.0 

20.2 

29 

123.  4 

37.7 

89 

180.7 

55.3 

49 

238. 1 

72.8 

10 

9.6 

2.9 

70 
71 

66.9 
67.9 

20.5 
20.  8 

30 

124.  3 

38.0 

90 

181.7 

55.6 

50 

239.1 

73.1 

11 

10.5 

3.2 

131 

125.3 

38.3 

191 

182.7 

55.8 

251 

240.0 

73.4 

12 

11.5 

3.5 

72 

68.9 

21.1 

32 

126.  2 

38.6 

92 

183. 6 

56.1 

52 

241.0 

73.7 

13 

12.4 

3.8 

73 

69.8 

21.3 

33 

127.2 

.38.9 

93 

184.6 

56.4 

53 

241.9 

74.0 

14 

13.4 

4.1 

74 

70.8 

21.6 

34 

128.1 

.39.2 

94 

185.5 

56.7 

54 

242. 9 

74.3 

15 

14.3 

4.4 

75 

71.7 

21.9 

35 

129.1 

39.5 

95 

186.5 

57.0 

55 

243. 9 

74.6 

16 

15.3 

4.7 

76 

72.7 

22.2 

36 

130. 1 

39.  8 

96 

187.4 

57.3 

56 

244.8 

74.8 

17 

16.3 

5.0 

77 

73.6 

22.5 

37 

131.0 

40.1 

97 

188.4 

57.6 

57 

245.  8 

75.1 

18 

17.2 

5.3 

78 

74.6 

22.8 

38 

132. 0 

40.  3 

98 

189. 3 

.57.9 

58 

246.7 

7.5.4 

19 

18.2 

5.6 

79 

75.5 

23.1 

.39 

132.9 

40.6 

99 

190.3 

58.2 

59 

247.7 

75.7 

20 
21 

19.1 

5.8 

80 

76.5 
77.5 

23.  4 

40 

133. 9 

40.9 

200 
201 

191.3 

58.5 

60 

248.6 

76.0 

20.1 

6.1 

81 

23.  7 

141 

134. 8 

41.2 

192.2 

.58.8 

261 

249.  6 

76.3 

22 

21.0 

6.4 

82 

78.4 

24.0 

42 

135.8 

41.5 

02 

193.2 

59.1 

62 

250.6 

76.6 

23 

22.0 

6.7 

83 

79.4 

24.3 

43 

136. 8 

41.8 

03 

194.1 

.59.4 

63 

251.5 

76.9 

24 

23.0 

7.0 

84 

80.3 

24.6 

44 

137.7 

42.1 

04 

195.1 

59.6 

64 

2.52.5 

77.2 

25 

23.9 

7.3 

85 

81.3 

24.9 

45 

138.7 

42.4 

05 

196.0 

59.9 

65 

253.4 

77.5 

26 

24.9 

7.6 

86 

82.2 

25.1 

46 

139.6 

42.7 

06 

197.0 

60.2 

66 

254.4 

77.8 

27 

25.8 

7.9 

87 

83.2 

25.4 

47 

140.  6 

43.0 

07 

198.0 

60.5 

67 

255.3 

78.1 

28 

26.8 

8.2 

88 

84.2 

25.7 

48 

141.5 

43.  3 

08 

198.  9 

60.8 

68 

256.  3 

78.4 

29 

27.7 

8.5 

89 

85.1 

26.0 

49 

142.5 

43.6 

09 

199.9 

61.1 

69 

257.  2 

78.6 

30 

28.7 

8.8 

90 

86.1 

26.3 

50 

143. 4 

43.9 

10 

200.  8 

61.4 

70 

258.  2 

78.9 

31 

29.6 

9.1 

91 

87.0 

26. 6 

151 

144.  4 

44.1 

211 

201.8 

61.7 

271 

2.59.  2 

79.2 

32 

30.6 

9.4 

92 

88. 0     2(i.  9 

52      145. 4 

44.4 

12 

202.7 

62.0 

72 

260. 1 

79.5 

33 

31.6 

9.6 

93 

88. 9  1  27.  2 

m  ':  146.3 

44.7 

13 

203.  7 

62.3 

73 

261.1 

79.8 

34 

.32.5 

9.9 

94 

89.9  1  27.5 

54  ,  147.3 

45.0 

14 

204.6 

62.6 

74 

262.  0 

80.1 

35 

33. 5 

10.2 

95 

90.8 

27.8 

55  '  148.2 

45.3 

15 

205.  6 

62.9 

75 

263.  0 

80.4 

36 

34.4 

10.5 

96 

91.8 

28.1 

.56  !  149.2 

4.5.6 

16 

206.6 

63.2 

76 

263.9 

80.7 

37 

35.4 

10.8 

97 

92.8 

28.  4 

57 

150.1 

45.9 

17 

207.  5 

63.4 

77 

264.9 

81.0 

38 

36.3 

11.1 

9H 

93.7 

28.7 

.58 

151.1 

46.  2 

18 

208.5 

63.7 

78 

265.9 

81.3 

39 

37.3 

11.4 

99 

94.7 

28.9 

59 

152. 1 

46.5 

19 

209.  4 

64.0 

79 

266.8 

81.6 

40 

,38.3 
39.2 

11.7 
12.0" 

100 
101 

95.6 

2t).2 

60 

153.0 

46.  8 

20 

210.4 

64.3 

80 

267.  8 

81.9 

41 

96.6 

29.  5 

161 

154.0 

47.  r 

22 1 

211.3 

64.6 

281 

268.  7 

82.2 

42 

40.2 

12.3 

02 

97.5 

29.8 

62 

154.9 

47.4 

22 

212.  3 

64.9 

82 

269.7 

82.4 

43 

41.1 

12.  6 

03 

98.5 

30.1 

63 

1.5.5.9 

47.7 

23 

213.3 

65.2 

83 

270. 6 

82.7 

44 

42.1 

12.9 

04 

99.5 

:i0.4 

64 

156.8 

47.9 

24 

214.2 

65.5 

84 

271.  6 

83.0 

45 

43.0 

13.  2 

05 

100.4 

30.7 

65 

157.  8 

48.2 

25 

21.5.  2 

65.8 

85 

272.5 

83.  3 

46 

44.0 

1.3.4 

06 

101.4 

31.0 

66 

158.7 

48.  5 

26 

216.1 

66.1 

86 

273. 5 

83.6 

47 

44.9 

13.7 

07 

102.3 

31.3 

67 

159.7 

48.8 

27 

217.1 

(i6.4 

87 

274.5 

83.9 

48 

45.9 

14.0 

OS 

103.3 

31.6 

68 

160.7 

49.1 

28 

218.0 

66.7 

88 

275.4 

84.2 

49 

46.9 

14.3 

09 

104.2 

31.  9 

69 

161.6 

49.4 

29 

219.  0 

67.0 

89 

276.4 

84.5 

50 
51 

47.8 

14.6 

10 
111 

105. 2  1  32.  2 
106.  1   '  32.  5 

70 
171 

162. 6 

49.7 

30 
231 

220.  0 
220.  9 

67.2 
67.5 

90 

277. 3 

84.8 
85.1 

48.8 

14.9 

163.5 

50.0 

291 

278.3 

52 

49.7 

15.2 

12 

107.1 

32.7 

■    72 

164.  5 

50.3 

32 

221.9 

67.8 

92 

279.2 

85.4 

53 

50.7 

15.5 

13 

108.1 

33.0 

73 

16.5.4 

50.6 

33 

222. 8 

68.1 

93 

280.  2 

8,5.7 

54 

51.6 

15.8 

14 

109.0 

33.3 

74 

166.4 

50.  9 

34 

223.8 

68.4 

94 

281.2 

86.0 

55 

52.6 

16.1 

15 

110.0 

33.  6 

75 

167.4 

51.2 

35 

224.  7 

68.7 

95 

282. 1 

86.2 

56 

53.6 

16.4 

16 

110.9 

33.9 

76 

168.3 

51.5 

3(> 

225.7 

69.0 

96 

283. 1 

86.5 

57 

54.5 

16.7 

17 

111.9 

34.2 

77 

169.3  i  51.7 

37 

226.  6 

69.  3 

97 

284. 0 

86.8 

58 

55. 5 

17.0 

18 

112.8 

M.b 

78 

170.  ■-■     .52.0 

38 

227. 6 

69.  6 

98 

285.0 

87.1 

59 

56.4 

17.2 

19 

113.8 

34.8 

79 

171.2     .52.3 

39 

228.6 

69.  9 

99 

285.9 

87.4 

60 

57.4 

17.  5 

20 

114.8 

35.1 

80 

172. 1      .52.  6 

40 

229. 5 

70.2 

300 

286.  9 

87.7 

Dt9t. 

Dcp. 

Lat. 

Dtet. 

Dep. 

Lat. 

Dl8t. 

Dcp.    t    Lat. 

DIsl.  1     Dcp. 

Ijit. 

Dl.1t,  j     Dcp. 

Lat. 

73"  (107°,  253°,  287° 

)• 

TABLE  2. 
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Difference  of  Latitude  and  Departure  for  17° 

163°,  197°,  34: 

'). 

Dlst. 

Lat. 

Dep. 

Dist. 

Uit. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

1     Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

287.8 

88.0 

361 

345.  2 

105.  5 

421 

402.6 

123.1 

481 

400.0 

140.6 

541 

517.3 

158.2 

02 

288.8 

88.3 

62 

346.  1 

105.8 

22 

403.  5 

123.4 

82 

460.  9 

140.  9 

42 

618.  3 

158.5 

o:{ 

289.  7 

88.6 

63 

347.  1 

106.1 

23 

404.  5 

123.  7 

83 

461.9 

141.2 

43 

519.2 

158. 8 

ot 

290.7 

88.9 

64 

348.  1 

106.4 

24 

405.4 

124.0 

84 

462.  8 

141.5 

44 

520.2 

159.1 

05 

291.6 

89.2 

()5 

349.  0 

106.7 

25 

406.4 

124.  3 

85 

463.  8 

141.8 

45 

521.2 

159.3 

06 

2i)2.  6 

89.5 

66 

350.  0 

107.0 

26 

407.3 

124.6 

86 

464.7 

142.  1 

46 

522.1 

159.6 

07 

293.5 

89.8 

t)7 

350.  9 

107.3 

27 

408.3 

124.8 

87 

465.  7 

142.3 

47 

523.1 

159. 9 

08 

294. 5 

90.1 

68  1  351.9 

107.6 

28 

409.  3 

125.  1 

88 

466.7 

142.  6 

48 

524.  0 

160.2 

09 

295.  5 

90.3 

69     .352. 8 

107.9 

29 

410.2 

125.4 

89 

467.6 

142.9 

49 

525.0 

160.5 

10 

296.  4 

297.  4 

90.6 
90.9 

70  1  353.8 
371     354. 8 

108.  2 
108.  5 

30 
431 

411.2 
"412.  1 

125.  7 

126.  0 

90 
491 

468.6 
469.  5 

143.2 

50 

626. 0 

160.8 
161. 1 

143.  5 

551 

526. 9 

12 

298.3 

91.2 

72 

3.55.  7 

108.8 

32 

413.1 

126.3 

92 

470.  5 

143.8 

52 

.527.  9 

161.4 

13 

299.3 

91.5 

73 

.356.  7 

109.1 

33 

414.0 

126.  6 

93 

471.4 

144.1 

.53 

528.  8 

161.  7 

14 

300.2 

91.8 

74 

357. 6 

109.4 

34 

415.  0 

126.9 

94 

472.  4 

144.4 

64 

529.  8 

162.0 

15 

301.2 

92.1 

75 

358.6 

109.6 

35 

416.0 

127.2 

95 

473.  4 

144.7 

55 

530.8 

162.3 

16 

302.  2 

92.4 

76 

.359. 5 

109.9 

36 

416.9 

127.  5 

96 

474.3 

145.0 

66 

531.7 

162.6 

17 

303. 1 

92.  7 

77 

360.5 

110.2 

37 

417.9 

127.8 

97 

475.  3 

145.  3 

57 

532.7 

162.9 

18 

304.1 

93.0 

78 

361.4 

110.5 

38 

418.8 

128.  1 

98 

476.2 

145.  6 

58 

533. 6 

163. 2 

19 

305.0 

93.  3 

79 

362.4 

110.8 

39 

419.8 

128.  4 

99 

477.  2 

145.9 

59 

534. 6 

163.5 

20 

306.0 

93.6 

80 

363.4 

111.1 

40 

420.  7 

12S.  6 
128.  9 

500 
501 

478.  1 

146.2 

60 

535. 5 

163.8 

321 

306.9 

93.9 

381 

364.3 

111.4 

441 

421.7 

479.1 

146.5 

561 

536. 5 

164.1 

22 

307.9 

94.  1 

82 

305.  3 

111.7 

42 

422.  7 

129.2 

02 

480.1 

146.8 

62 

637. 5 

164.4 

23 

308.  8 

94.4 

83 

366. 2 

112.0 

43 

423.  6 

129.5 

03 

481.0 

147.1 

63 

638.4 

164.6 

24 

309.8 

94.7 

84 

367.  2 

112.3 

44 

424.6 

129.8 

04 

482.0 

147.4 

64 

539. 4 

164.8 

25 

310.8 

95.0 

85 

368.1 

112.6 

45 

425.  5 

130.1 

05 

482.9 

147.7 

65 

540.3 

166. 1 

26 

311.7 

95.3 

86 

369. 1 

112.9 

46 

426.5 

130.4 

06 

483.9 

148.0 

66 

541.3 

166.  4 

27 

312.7 

95.6 

87 

370.1 

113.2 

47 

427.4 

1.30.  7 

07 

484.8 

148.3 

67 

542.2 

165.7 

28 

313.6 

95.9 

88 

371.0 

113.4 

48 

428.4 

131.0 

08 

485.8 

148.6 

68 

543.2 

166.0 

29 

314.6 

96.2 

89 

372.0 

113.7 

49 

429.3 

131.3 

09 

486.7 

148.9 

69 

644.1 

166.4 

30 

315.5 

96.5 

90 

372.9 
373.  9 

114.0 

50 
451 

4.30.  3 
431.3 

131.6 

10 

487.7 

149.1 

70 

545.1 

166.7 

331 

316.5 

96.8 

391 

114.3 

131.9 

511 

488.7 

149.4 

571 

546.1 

167.0 

32 

317.5 

97.1 

92 

374.8 

114.6 

52 

432.2 

132.2 

12 

489.6 

149.7 

72 

647.0 

167.  2 

33 

318.4 

97.4 

93 

375.8 

114.9 

53 

433.2 

132.4 

13 

490.6 

150.0 

73 

548.  0 

167.5 

M 

319.4 

97.7 

94 

376.7 

115.2 

54 

434. 1 

132.7 

14 

491.5 

150.2 

74 

648.9 

167.8 

35 

320.3 

97.9 

95 

377.7 

115.5 

55 

435.1 

133. 0 

15 

492.5 

150.5 

76 

649.9 

168.1 

36 

321.3 

98.2 

96 

378.7 

115.8 

56 

436.0 

133. 3 

16 

493.4 

150.8 

76 

550.  8 

168.4 

37 

322.2 

98.5 

97 

379.6 

116.1 

57 

437.0 

133. 6 

17 

494.4 

151.1 

77 

551.8 

168.7 

38 

323.2 

98.8 

98 

380.  6 

116.4 

58 

438.0 

133.9 

18 

495.3 

161.4 

78 

552.  7 

169.0 

39 

324.2 

99.1 

99 

381.5 

116.7 

59 

438.  9 

134.2 

19 

496.3 

151.7 

79 

563.  7 

169.3 

40 

325.1 

99.4 

400 

382.5 

117.0 

60 

439.9 

134.5 

20 

497.2 

152.0 

80 

654. 6 

169.6 

341 

326.1 

99.7 

401 

38.3.  4 

117.2 

461 

440.8 

134.8 

521 

498.2 

152.3 

581 

666. 6 

169.9 

42 

327.0 

100.0 

02 

384.4 

117.5 

62 

441.8 

135.1 

22 

499.2 

152.6 

82 

666.  5 

170.  2 

43 

328. 0 

100.3 

03 

38.5.4 

117.8 

63 

442.7 

135.4 

23 

500.1 

152.9 

83 

657.5 

170. 5 

44 

328.9 

100.6 

04 

386.3 

118.1 

64 

443.7 

135.7 

24 

501.1 

153.2 

84 

558.4 

170.8 

45 

329.9 

100.9 

05 

.387. 3 

118.4 

65 

444.6 

136.0 

25 

502.0 

153.6 

85 

659. 4 

171.1 

46 

330.8 

101.2 

06 

388.  2 

118.7 

66 

445.6 

136.2 

26 

503.  0 

153.8 

86 

560.4 

171.3 

47 

331.  8 

101.5 

07 

389.  2 

119.0 

67 

446.6 

136.5 

27 

503.  9 

154.1 

87 

561.3 

171.6 

48 

332.8 

101.8 

08 

390.1 

119. 3 

68 

447.5 

136.8 

28 

504.9 

154.  4 

88 

562. 3 

171.9 

49 

333.7 

102.0 

09 

.391.1 

119.6 

69 

448.5 

137.1 

29 

505.  9 

154.  7 

89 

563.  2 

172.  2 

50 

334.  7 

102.  3 

10 

392. 0 

119.9 

70 

449.4 

137.4 

30 

506.  8 

155.0 

90 

564.2 

172.  5 

361 

335. 6 

102.6 

411 

393.0 

120.2 

471 

450.4 

137.7 

531 

607.  8 

155.3 

591 

566. 1 

172.8 

52 

3.36. 6 

102.9 

12 

394.0 

120.5 

72 

451.3 

1.38.  0 

32 

508.  7 

155.6 

92 

666. 1 

173. 1 

53 

337.5 

103.2 

13 

,394. 9 

120.8 

73 

452.3 

138.  3 

33 

509.  7 

155. 9 

93 

567.1 

173.4 

54 

338.  5 

103.5 

14 

395.9 

121.0 

74 

453.3 

138.6 

34 

510.  6 

1.56.  2 

94 

568.0 

173.  7 

55 

339. 5 

103.8 

15 

396.8 

121.3 

75 

454.2 

1.38. 9 

35 

511.6 

156. 5 

95 

569.0 

174.0 

56 

340.4 

104.1 

16 

397.  8 

121.6 

76 

455.2 

139.2 

36 

512.6 

166.  8 

96 

569. 9 

174.  3 

57 

341.4 

104.4 

17 

398.7 

121.9 

77 

456.1 

139.  5 

37 

513.5 

167.1 

97 

570.9 

174.6 

58 

342.3 

104.7 

18 

399.7 

122.2 

78 

457.1 

139.8 

38 

514.5 

157.  3 

98 

571.8 

174.9 

59 

343.3 

105. 0 

19 

400.7 

122.5 

79 

458.0 

140.0 

39 

515. 4 

157.  6 

99 

572.8 

175.2 

60 

344.2 

105.3 

20 

401.6 

122.8 

80 

459.0 

140.3 

40 

516.4 

157.9 

600 

573.8 

176.4 

Dl»t. 

Dtp.         Lat.    1 

Dist. 

Dep.     1    Lat.    1  Dist.  | 

Dep.         Lat.    | 

Dist. 

Dep. 

Lat. 

Dint. 

Dep. 

Lat.    1 

73°  (107°,  253°,  287°). 
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TABLE  2. 

Difference  of  Latitude  and  Departure  for  18°  (162°,  198 

°,  342° 

)• 

Dist. 

Lat. 

Dcp. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dcp. 

Dist. 

Lat. 

Dep. 

1 

1.0 

0.3 

61 

58.0 

18.9 

121 

11.5.  1 

.37.4 

181 

172.1 

.55.  9 

241 

229.2 

74.5 

2 

1.9 

0.6 

62 

.59.0 

19.2 

22 

116.0 

37.  7 

82 

173.1 

.56.2 

42 

230.2 

74.8 

3 

2.9 

0.9 

63 

59.  9 

19.5 

23 

117.0 

38.  0 

83 

174.0 

.56.6 

43 

231.1 

75.1 

4 

3.8 

1.2 

64 

60.9 

19.8 

24 

117.9 

SS.  3 

84 

175.0 

.56,9 

44 

232.1 

75.4 

5 

4.8 

1.5 

65 

61.8 

20.1 

25 

118.9 

3S.  6 

85 

17.5.9 

57.2 

45 

2,33, 0 

75.7 

6 

5.7 

1.9 

66 

62.8 

20.4 

26 

119.8 

38.9 

,S6 

176.9 

.57, 5 

46 

234. 0 

76.0 

7 

6.7 

2.  2 

67 

63.  7 

20.  7 

27 

120.8 

39.  2 

87 

177.8 

57.8 

47 

234.9 

76.3 

8 

7.6 

2.1 

68 

64.7 

21.0 

28 

121.7 

39.  6 

S8 

178.8 

,58.1 

48 

235. 9 

76.6 

9 

8.6 

2.8 

69 

6.5.6 

21.3 

29 

122.7 

39.  9 

89 

179.7 

5,8.4 

49 

236. 8 

76.9 

10 

9.5 

3.1 

70 

66.6 

21.6 

30 

123.6 

40.2 

90 

180.7 

.58.7 

50 

237.8 

77.3 

11 

10.5 

3.4 

71 

67.5 

21.9 

131 

124.  6 

40:5 

191 

181.7 

,59.0 

251 

238.  7 

77.6 

12 

11.4 

3.7 

72 

68.5 

22.  2 

32 

125.  5 

40.8 

92 

182.6 

59.3 

52 

239.7 

77.9 

13 

12.4 

4.0 

73 

69.4 

22^  6 

33 

126.5 

41.1 

93 

183.6 

.59.6 

53 

240.  6 

78.2 

14 

13.3 

4.3 

74 

70.4 

22.9 

34 

127.4 

41.4 

94 

184.  5 

.59. 9 

54 

241.6 

78.5 

15 

14.3 

4.6 

75 

71.3 

23.  2 

35 

128.  4 

41.7 

95 

185.  5 

60.3 

55 

242.  5 

78.8 

16 

15.2 

4.9 

76 

72.3 

23.5 

36 

129.  3 

42.  0 

96 

l.W.  4 

60.6 

56 

243.  5 

79.1 

17 

16.2 

5.3 

77 

73.2 

23.8 

37 

130.  3 

42.3 

97 

187.4 

60.9 

57 

244.  4 

79.4 

18 

17.1 

5.6 

78 

74.2 

24.1 

38 

131.2 

42.6 

98 

188.3 

61.2 

58 

245. 4 

79.7 

19 

18.1 

5.9 

79 

75.1 

24.4 

39 

132.  2 

43.0 

99 

189.3 

61.5 

59 

246.3 

80.0 

20 

19.0 
20.0 

6.2 

80 

76.1 

24.7 

40 

133.  1 

43.3 

200 

190.  2 

61.8 

60 
261 

247.3 
248.2 

80.3 

21 

6.5 

81 

77.0 

25.0 

141 

134.  1 

43.6 

201 

191.2 

62.1 

80.7 

22 

20.9 

6.8 

82 

78.0 

2.5.3 

42 

1,35.  1 

43.9 

02 

192.1 

62.4 

62 

249.2 

81.0 

23 

21.9 

7.1 

83 

78.9 

25.6 

43 

136.0 

44.2 

03 

193. 1 

62.7 

63 

2.50.  1 

81.3 

24 

22.8 

7.4 

84 

79.9 

26.0 

44 

137.  0 

44.5 

04 

194.0 

63.  0 

64 

251. 1 

81.6 

25 

23.8 

7.7 

85 

80.8 

26.3 

45 

1.37.9 

44.8 

05 

195.  0 

63.  3 

65 

252.  0 

81.9 

26 

24.7 

8.0 

86 

81.8 

26.6 

46 

138.9 

45.  1 

0() 

19.5.9 

63.  7 

66 

253. 0 

,S2.  2 

27 

25.7 

8.3 

87 

82.7 

26.9 

47 

139.  8 

45.4 

07 

196.  9 

64.0 

67 

253.  9 

82.5 

28 

26.6 

8.7 

88 

83.7 

27.  2 

48 

140.8 

45.  7 

08 

197.8 

64.3 

68 

2,54.  9 

82.8 

29 

27.6 

9.0 

89 

84.6 

27.  5 

49 

141.7 

46.0 

09 

198.8 

64.6 

69 

255.  8 

83.1 

30 

28.5 

9.3 

90 

8.5.6 

27.8 

50 

142.7 

46.4 

10 

199.7 

64.9 

70 

256.  8 

83. 4 

31 

29.5 

9.6 

91 

86.5 

28.1 

151 

143.  6  1  46.  7 

211 

■^200.  7 

65.2 

271 

257.  7 

83.7 

32 

30.4 

9.9 

92 

87.  5 

28.4 

52 

144.6 

47.0 

12 

201.6 

65. 5 

72 

258.7 

84.1 

33 

31.4 

10.2 

93 

88.4 

28.7 

53 

145.  5 

47.  3 

13 

202.  6 

6,5.8 

73 

259. 6 

84.4 

34 

32.3 

10.  5 

94 

89.4 

29.0 

54 

146.5 

47.6 

14 

203.  5 

66.1 

74 

260.6 

84.7 

35 

33.3 

10.8 

95 

90.4 

29.4 

55 

147.4 

47.9 

15 

204.  5 

66.4 

75 

261.5 

85.0 

36 

34.2 

11.1 

96 

91.3 

29.7 

56 

148.4 

48.2 

16 

205.  4 

66.7 

76 

262.5 

,85,3 

37 

35.2 

11.4 

97 

92.  3 

.30.0 

57 

149.  3 

48.  5 

17 

206.  4 

67.1 

77 

263. 4 

a5,6 

38 

36.1 

11.7 

98 

9.3.2 

.30.  3 

58 

150.3 

4S.8 

18 

207.  3 

67.4 

78 

264.4 

.85,9 

39 

37.1 

12.1 

99 

94.2 

30.6 

59 

151.2 

49.1 

19 

208. 3 

67.7 

79 

265.  3 

86,2 

40 

38.0 

12.4 

100 

95.1 

.30.9 

60 

l.'-)2.  2 

49.4 

20 

209.2 

68.0 

80 

266.3 

86.5 

41 

39.0 

12.7 

101 

96.1 

31.2 

f61 

153. 1 

49.8 

221 

"210.  2 

68.3 

281 

267.2 

86.8 

42 

39. 9 

13.0 

02 

97.  0 

31.5 

62 

1.54. 1 

.50.1 

22 

211. 1 

68.6 

82 

268.2 

87.1 

43 

40.9 

13.3 

03 

98.  0 

31.8 

63 

1.55.  0 

50.  4 

23 

212. 1 

68.  9 

83 

269.1 

87.5 

44 

41.8 

13.6 

04 

98.9 

32.1 

64 

156.0 

.50.  7 

24 

213.0 

69.2 

84 

270.1 

87.8 

45 

42.8 

13.9 

05 

99.9 

32.4 

65 

156.  9 

51.0 

25 

214.0 

69.  5 

85 

271.1 

88.1 

46 

43.7 

14.2 

06 

100.8 

32.8 

66 

1.57.9 

51.3 

26 

214.9 

69.  8 

86 

272.0 

88.  4 

47 

44.7 

14.5 

07 

101.8 

33.1 

67 

158.  8 

51.6 

27 

21.5.  >» 

70.1 

87 

273.0 

88.7 

48 

45.7 

14.8 

08 

102.7 

33. 4 

68 

159.8 

51.9 

28 

216.8 

70.5 

88 

273.9 

89.0 

49 

46.6 

15.1 

09 

103.  7 

33.  7 

69 

160.7 

52.  2 

29 

217.8 

70.8 

89 

274.9 

89.3 

50 

47.6 

15.  5 

10 

104.  6 

34.0 

70 

161.7 

.52.  5 

30 

218.7 

71.1 

90 

275.8 

89.6 

51 

48.5 

15.'8 

111 

105.  6 

34.3 

171 

162.6 

,52.8 

231 

219.  7 

71.4 

291 

276.  8 

89.9 

52 

49.5 

16.1 

12 

10(>.  5 

34.6 

72 

163.  6 

53.  2 

32 

220.  6 

71.7 

92 

277.7 

90.2 

53 

50.4 

16.4 

13 

107.  5 

34.9 

73 

164.5 

5.S.  5 

33 

221.6 

72.0 

93 

278.  7 

90.5 

54 

51.4 

16.7 

14 

108.4 

35.2 

74 

165.5 

5.3.  8 

34 

222.  5 

72.3 

94 

279.  6 

90.9 

55 

52.3 

17.0 

15 

109.  4 

,3.5.5 

75 

166.4 

.54. 1 

35 

223.  5 

72.6 

95 

280.6 

91.2 

56 

53.3 

17.3 

16 

110.3 

:55.8 

76 

167.4 

54.  4 

36 

224.  4 

72.9 

96 

281.5 

91.5 

57 

.54. 2 

17.6 

17 

111.3 

36.  2 

77 

168.  3 

.54.  7 

37 

225.  4 

73.2 

97 

282.  5 

91.8 

58 

5.5.2 

17.9 

18 

112.2 

36. 5 

78 

169.  3 

.55.  0 

38 

226.  4 

73.5 

98 

283.  4 

92.1 

59 

56.1 

18.2 

19 

113.2 

36.8 

79 

170.2 

55.  3 

39 

227.  3 

73.9 

99 

284.4 

92.4 

60 

57.1 

IS.  5 

20 

114.1 

37.1 

80 

171.2 

,55.  6 

40 

228.3 

74.2 

300 

285.3 

92.7 

Dist. 

Dep. 

Ut. 

Dist. 

Dep. 

Lnt. 

Dist. 

Dep. 

Uit. 

Dist. 

Dep. 

Lat. 

Dist. 

Dcp. 

Lilt. 

•2°(1 

08°,  252°,  288° 

)■ 

TABLE  2. 
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Difference  of  Latitude  and  Departure  for  18°  ( 

162°,  198°,  342° 

)• 

mat. 

Lat. 

Dcp. 

Dlst.  1      Lat. 

Dep. 

Dist. 

l.dt. 

Dcp. 

Dlst. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

286.3 

93.0 

361 

343.  3 

111.6 

421 

400.4 

130.1 

481 

457.5 

148.6 

541 

514.5 

167.2 

02 

287. 2 

93.3 

62 

344.3 

111.9 

22 

401.4 

l.SO.  4 

82 

458.  5 

148.9 

42 

515.  5 

167.5 

03 

288.2 

93.7 

63 

345.2 

112.2 

23 

402.  3 

130.  7 

83 

459.  4 

149.3 

43 

516.4 

167.9 

04 

289. 1 

94.0 

64     346. 2 

112.5 

24 

403.3 

131.0 

84 

460.4 

149.  6 

44 

517.4 

168.2 

05 

290.1 

94.3 

65     347. 1 

112.8 

25 

404.2 

131.3 

sa 

461.3 

149.9 

45 

518. 3 

168.5 

06 

291.0 

94.6 

66     348. 1 

113.1 

26 

405.2 

131.  7 

86 

462.  3 

150.2 

46 

519.3 

168.8 

07 

292.0 

94.9 

67     349. 0 

113.4 

27 

406.1 

132.0 

87 

463.2 

150. 5 

47 

520.2 

169.1 

OS 

292.9 

95.2 

68     350. 0 

113.7 

28 

407.1 

132.  3 

88 

464.  2 

150.8 

48 

521.2 

169.4 

09 

293.  9 

95.  5 

69 

350.  9 

114.0 

29 

408. 0 

132.6 

89 

465. 1 

151. 1 

49 

522.1 

169.7 

10 

294.8 

95.8 

70 

351.9 

114.3 

30 

409.0 

132.  9 

90 

466. 1 

151.4 

50 

523.1 

170.0 

311 

295.8 

96.1 

371 

:i52.  9 

114.7 

431 

"409.9" 

13:i.  2 

491 

467.0 

"151.7 

551 

524. 0 

170.3 

12 

296.7 

96.4 

72 

353.  8 

115.0 

32 

410.  9 

133.  5 

92 

4G8.0 

152. 0 

52 

525. 0 

170.6 

13 

297.7 

96.7 

73 

354.  8 

115.3 

33 

411.8 

133.  8 

93 

468.9 

152.  3 

53 

525.9 

170.9 

14 

298.6  1   97.0 

74 

355.7 

115.6 

34 

412.8 

134.1 

94 

469.8 

152.6 

54 

526.9 

171.2 

15 

299.6  1    97.4 

75 

356.7 

115.9 

35 

413.7 

134.4 

95 

470.8 

153.  0 

55 

527.  8 

171.5 

16 

300.5  1    97.7 

76 

357.6 

116.2 

36 

414.7 

134.7 

96 

471.7 

153.  3 

50 

528.  8 

171.8 

17 

301.5      98.0 

77 

358.6 

116.5 

37 

415.6 

135. 1 

97 

472.7 

153.  6 

57 

529.7 

172.1 

18 

302.4  '    98.3 

78 

359.5 

116.8 

38 

416.6 

135.  4 

98 

473.  6 

153.  9 

58 

530.7 

172.4 

19 

303.  4      98. 6 

79 

360.5 

117.1 

39 

417. 5 

135.  7 

99 

474.6 

154. 2 

59 

531.6 

172.7 

20 

304.  3      98.  9 

80 

361.4 

117.4 

40 

418.5  1 130.0 

500 

475. 5 

154.  5 

60 

532.6 

173.0 

321 

305.3  1    99.2 

381 

362. 4 

117.  f 

441 

419.4  il36.3 

501 

476.5 

154.8 

561 

533. 5 

173.3 

22 

306.  2  [    99. 5 

82 

363.3 

lis.  1 

42 

420.4 

136.6 

02 

477.4 

155.1 

62 

534.5 

173.  6 

23 

307.  2      99. 8 

83 

364.3 

118.4 

43 

421.3 

136.9 

03 

478.4 

155.4 

63 

535.4 

173. 9 

24 

308.2 

100.1 

84 

365. 2 

118.7 

44 

422.3 

137,2 

04 

479.3 

155.7 

64 

536.4 

174.2 

25 

309.1 

100.4 

85 

366. 2 

119.0 

45 

423.2 

137. 5 

05 

480. 3 

156. 1 

65 

537. 3 

174.6 

26 

310. 1 

100.7 

86 

367.1 

119.3 

46 

424.2 

137.8 

06 

481.2 

156.4 

66 

538.3 

174.9 

27 

311.0 

101.1 

87 

368.1 

119.6 

47 

425. 1 

138.1 

07 

482.2 

156.  7 

67 

539.2 

175.2 

28 

312.0 

101.4 

88 

369.0 

119.9 

48 

426.1 

138.4 

08 

483.  2 

157.  0 

68 

540.2 

175.5 

29 

312.9 

101.7 

89 

370.0 

120.2 

49 

427.  0 

138.  8 

09 

484. 1 

157.3 

69 

541.  1 

175.8 

30 

313. 9 

102.0 

90 

370.9 

120.5 

50 

428.0 

139.  1 

10 

485. 1 

157.  6 

70 

542. 1 

176. 1 

331 

314.  8 

102.3 

391 

371.9 

120.  8 

451 

428.9 

139.  4 

511 

486.0 

157. 9 

571 

543.  0 

f76.  4 

32 

315.  8 

102.6 

92 

372.8  1 121.1 

52 

429.9 

139.  7 

12 

487.0 

158.2 

72 

544.0 

176.7 

33 

316.  7 

102.9 

93 

373. 8  1 121. 5 

53 

430.8 

140.0 

13 

487.9 

158.5 

73 

544.9 

177.0 

34 

317.7 

103. 2 

94 

374.7    121.8 

54 

431.8 

140.  3 

14 

488.  9 

158.8 

74 

545.9 

177.3 

35 

318.6 

103.5 

95 

375.7    122.1 

55 

432.  7 

140.6 

15 

489.  8 

159.1 

75 

546.8 

177.6 

36 

319.6 

103.8 

96 

376. 6  1 122. 4 

56 

433.7 

140.0 

16 

490.  8 

159.  4 

76 

547.8 

178.0 

37 

320. 5 

104.1 

97 

377. 6  1 122.  7 

57 

4S4.6 

141.2 

17 

491.7 

159.  7 

77 

548.7 

178. 3 

38 

321.5 

104.5 

98 

378.5  :  123.0 

58 

435.6 

141.5 

18 

492.7 

160.0 

78 

549.7 

178.6 

39 

322.  4 

104.8 

99 

.379.5    123.3 

59 

436.5 

141.8 

19 

493.  6 

160.3 

79 

550.6 

178.9 

40 

323.4 

105.1 

400 

380. 4 

123. 6 

60 

437.5 

142.2 

20 

494.6 

160.7 

80 

551.  6 

179.2 

341  1  324.  3 

105. 4 

401 

381.4 

123.9 

461 

438.4 

142.5 

521 

495.5 

161.0 

581 

552.5 

179.5 

42  '  325.3 

105.  7 

02 

382.  3 

124. 2 

62 

439.4 

142.8 

22 

496.5 

161.3 

82 

553. 5 

179.8 

43     326. 2 

106.  0 

03 

383. 3 

124.5 

63 

440.3 

143. 1 

23 

497.4 

161.6 

83 

554.4 

180.1 

44  ,  327.2 

106. 3 

04 

384. 2 

124.9 

64 

441.3 

143.4 

24 

498.4 

161.9 

84 

555.4 

180.4 

45     328. 1 

106.6 

05 

385. 2 

125. 2 

65 

442.2 

143.  7 

25 

499. 3 

162.2 

85 

556. 3 

180.7 

46     329. 1 

106.9 

06 

386.1 

125.  5 

66 

443.2 

144.0 

26 

500.  3 

162. 5 

86 

557. 3 

181.1 

47 

330.0 

107.2 

07 

387.1 

125.  8 

67 

444.2 

144.3 

27 

501.2 

162.9 

87 

558.2 

181.4 

48 

3;n.o 

107.5 

08 

388. 0 

126.1 

68 

445.1 

144.6 

28 

502.  2 

163.  2 

88 

559.  2 

181.7 

49 

331.9 

107.9 

09 

389.0 

126.4 

69 

446.1 

144.9 

29 

503. 1 

163.5 

89 

560.1 

182.0 

50 

332.9 

108.2 

10 

389.9 

126.7 

70 

447.0 

145.  2 

30 

504. 1 

163.8 

90 

561.1 

182.3 

351 

333.8 

108. 5 

411 

'390.9 

127.0 

471 

448.0 

145.6 

531 

505. 0 

164.1 

591 

562.0 

182.7 

52 

334.  8 

108.8 

12 

391.8 

127.3 

72 

448.  9 

145.  9 

32 

506.  0 

164.4 

92 

563. 0 

18.3.0 

53 

3:^5.7 

109. 1 

13 

392.8 

127.6 

73 

449.9 

146.  2 

33 

506.9 

164.7 

93 

563.9 

183.3 

54     Xie.  7 

109.  4 

14 

393.  7 

127.9 

74 

450.  8 

146.  5 

34 

507.  9 

165.0 

94 

564.9 

183. 6 

55 

337.6 

109.7 

15 

394.  7 

128.3 

75 

451.8 

146.  8 

35 

.508.  8 

165. 3 

95 

565.8 

183. 9 

56 

338. 6 

110.0 

16 

395.  6 

128.6 

76 

452.7 

147.1 

36 

509.  8 

165.6 

96 

566.8 

184.2 

57 

339. 5 

110.3 

17 

.396.  6 

128.9 

77 

453.7 

147.4 

37 

510.  7 

165.9 

97 

567.  7 

184.  5 

58 

;mo.  5 

110.6 

18 

397.  5 

129.2 

78 

454.6 

147.7 

38 

511.7 

166.2 

98 

568.  7 

184.8 

59 

341.4 

110.9 

19 

398.  5 

129.5 

79 

455.6 

148.  0 

39 

512. 6 

166.5 

99 

569.  6 

185. 1 

60 

342.4 

111.3 

20 

399.  5 

129.8 

80 

456.5 

148.3 

40 

513.6 

166.9 

600 

570.6 

185.4 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dcp. 

Lat. 
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TABLE  2. 

Difference  of  Latitude  and  Departure  for 

19°  (161°,  199 

°,  341° 

)• 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

0.9 

0.3 

61 

57.7 

19.9 

121 

114.4 

39.4 

181 

171.1 

58.9 

241 

227.9 

78.5 

2 

1.9 

0.7 

62 

58.6 

20.2 

22 

115.4 

39.7 

82 

172.1 

59.3 

42 

228.8 

78.8 

3 

2.8 

1.0 

63 

59.6 

20.5 

23 

116.3 

40.0 

83 

173.0 

59.6 

43 

229.8 

79.1 

4 

3.8 

1.3 

64 

60.5 

20.8 

24 

117.2 

40.4 

84 

174.0 

59.9 

44 

230.7 

79.4 

5 

4.7 

1.6 

6.5 

61.5 

21.  2 

25 

118.2 

40.7 

85 

174.9 

60.2 

45 

231.7 

79.8 

6 

5.7 

2.0 

66 

62.4 

2l!5 

26 

119.1 

41.0 

86 

175.9 

60.6 

46 

232.6 

80.1 

7 

6.6 

2.3 

67 

63.3 

21.8 

27 

120.1 

41.3 

87 

176.8 

60.9 

47 

233.5 

.80.4 

8 

7.6 

2.6 

68 

64.3 

22.1 

28 

121.0 

41.7 

88 

177.8 

61.2 

48 

234.5 

80.7 

9 

8.5 

2.9 

69 

65.2 

22.5 

29 

122.0 

42.0 

89 

178.7 

61.5 

49 

235.4 

81.1 

10 

9.5 

3.3 

70 

66.2 

22.8 

30  i  122.9 

42.3 

90 

179.6 

61.9 

50 

236.4 

81.4 

11 

10.4 

3.6 

71 

67.1 

23. 1 

131     123. 9 

42.6 

191 

180.6 

62.2 

251 

237.3 

81.7 

12 

11.3 

3.9 

72 

68.1 

23.4 

32     124. 8 

43.0 

92 

181.5 

62.5 

52 

238.  3 

82.0 

13 

12.3 

4.2 

73 

69.0 

23.8 

33 

125.8 

43.3 

93 

l-<2.  5 

62.8 

53 

239.2 

82.4 

14 

13.2 

4.6 

74 

70.0 

24.1 

34 

126.7 

43.6 

94 

183.  4 

63.2 

54 

240.  2 

82.7 

15 

14.2 

4.9 

75 

70.9 

24.4 

35 

127.6 

44.0 

95 

184.4 

63.5 

55 

241.1 

83.0 

16 

15.1 

5.2 

76 

71.9 

24.7 

36 

128.6 

44.3 

96 

185.  3 

63.8 

56 

242.  1 

83.3 

17 

16.1 

5.5 

77 

72.8 

25.1 

37 

129.5 

44.6 

97 

186.  3 

64.1 

57 

243.  0 

83.7 

18 

17.0 

5.9 

78 

73.8 

25.4 

38 

1.30. 5 

44.9 

98 

187.2 

64.5 

58 

243.  9 

84.0 

19 

18.0 

6.2 

79 

74.7 

25.7 

39 

131.4 

45.3 

99 

188.2 

64.8 

.59 

244. 9 

84.3 

20 

18.9 

6.5 
6.8 

SO 
81 

75.6 

26.0 
26.4 

40 

132.4 

4.5.6 

200 

189. 1 
"190.0 

65.1 
65.4 

60 
261 

245.  8 
246.8 

84.6 
'85.0 

21 

19.9 

76.6 

141 

133.3 

45.9 

201 

22 

20.8 

7.2 

82 

77.5 

26.7 

42 

134.3 

46.2 

02 

191.0 

65.8 

62 

247.7 

85.3 

23 

21.7 

7.5 

83 

78.5 

27.0 

43 

1.35. 2 

46.6 

03 

191.9 

66.1 

63 

248.  7 

85.6 

24 

22.7 

7.8 

84 

79.4 

27.3 

44 

136.2 

46.9 

04 

192.9 

66.4 

64 

249.6 

86.0 

25 

23.6 

8.1 

85 

80.4 

27.7 

45 

137.1 

47.2 

05 

193. 8 

66.7 

65 

250.  6 

86.3 

26 

24.6 

8.5 

86 

81.3 

28.0 

46 

138.0 

47.5 

06 

194.8 

67.1 

66 

251.  5 

86.6 

27 

25. 5 

8.8 

87 

82.3 

28.3 

47 

139.0 

47.9 

07 

195.7 

67.4 

67 

252.  5 

86.9 

28 

26.5 

9.1 

88 

83.2 

28.7 

48 

139.9 

48.2 

08 

196.7 

67.7 

68 

253.  4 

.S7.3 

29 

27.4 

9.4 

89 

84.2 

29.0 

49 

140.9 

48.5 

09 

197.6 

68.0 

69 

254.3 

87.6 

30 

28.4 

9.8 

90 

a5. 1 

29.3 

50 

141.8 

48.8 

10 

198.6 

68.4 

70 

255.3 

,87.9 

31 

29.3' 

10.1 

91 

86.0 

29.6 

151 

142.8 

49.2 

211 

199.5 

68.7 

271 

256.2 

88.2 

32 

30.3 

10.4 

92 

87.0 

30.0 

52 

143.7 

49.5 

12 

200.4 

69.0 

72 

257. 2 

88.6 

33 

31.2 

10.7 

93 

87.9 

30.3 

.53 

144.7 

49.8 

13 

201.4 

69.3 

73 

258.1 

88.9 

34 

32.1 

11.1 

94 

88.9 

30.6 

54 

145.  6 

50.1 

14 

202.3 

69.7 

74 

259.1 

89.2 

35 

33.1 

11.4 

95 

89.8 

30.9 

55 

146.  6 

50.5 

15 

203.  3 

70.0 

75 

260.0 

89.5 

36 

34.0 

11.7 

96 

90.8 

31.3 

.56 

147.5 

,50.  8 

16 

204.2 

70.3 

76 

261.0 

89.9 

37 

35.  0 

12.0 

97 

91.7 

31.6 

57 

148.4 

51.1 

17 

205.  2 

70.6 

77 

261.9 

90.2 

38 

35. 9 

12.4 

98 

92.7 

31.9 

58 

149.4 

.51.4 

IS 

206. 1 

71.0 

78 

262.9 

90.5 

39 

.36.9 

12.7 

99 

93.6 

32.2 

59     150.3 

51.8 

19 

207. 1 

71.3 

79 

263. 8 

90.8 

40 

.37.8 

13.0 

100 

94.6 

32.6 

60 

151.3 

.52.1 

20 

208,  0 

71.6 

80 

264.7 

91.2 

41 

38. 8 

13.3 

101 

95.5 

.32. 9' 

161 

152.2 

52.4 

221 

209.  0 

72.0 

281 

265.7 

91.5 

42 

39.7 

13.7 

02 

96.4 

33.2 

62 

1.53. 2 

52.7 

22 

209.  9 

72. 3 

82 

266.6 

91.8 

43 

40.7 

14.0 

03 

97.4 

.33.5 

63 

154.1 

,53.1 

23 

210.  9 

72.6 

83 

267.6 

92.1 

44 

41.  G 

14.3 

04 

98.3 

33.9 

64 

155.1 

53.  4 

24 

211.  S 

72.9 

84 

268.5 

92.5 

45 

42.  5 

14.7 

05 

99.3 

34.2 

65 

156.0 

5.3.7 

25 

212.7 

73.3 

85 

269. 5 

92.8 

46 

43.5 

15.0 

06 

100.2 

34.5 

66 

157.0 

54.0 

20 

213.  7 

73.  6 

86 

270.4 

93.1 

47 

44.4 

1.5.3 

07 

101.2 

34.8 

67 

1,57. 9 

54.4 

27 

214.6 

73.  9 

87 

271.  4 

93.4 

48 

45.  4 

1.5.6 

08 

102.1 

35.2 

68  1  158.  8 

.54.7 

28 

215.6 

74.2 

88 

272.  3 

93.8 

49 

46.3 

16.0 

09 

103. 1 

35.5 

69 

159. 8 

,55.  0 

29 

216.  5 

74.6 

89 

273.  3 

94. 1 

50 

47.3 

16.3 

10 

104.0 

35.8 

70 

160.7 

55.3 

.30 

217.5 

74.9 

90 

274.2 

94.4 

51 

48.2 

16.6 

111 

105.0 

36.1 

171 

161.7 

55.7 

231 

218.  4 

75.2 

291 

275.1 

94.7 

52 

49.2 

16.9 

12 

105.9 

36.5 

72 

162.6 

56.0 

32 

219.4 

75.5 

92 

276.1 

95.1 

53 

50.1 

17.3 

13 

106.8 

36.8 

73 

163.6 

56.3 

33 

220.  3 

75.9 

93 

277. 0 

95.4 

54 

51.1 

17.6 

14 

107.8 

.37.1 

74 

164.5 

56.6 

34 

221.3 

76.2 

94 

278. 0 

95.7 

55 

52.0 

17.9 

15 

108.7 

37.4 

75 

165.5 

57.0 

35 

222.  2 

76.  5 

95 

278.9 

96.0 

56 

52.9 

18.2 

16 

109.7 

37.8 

76 

166.4 

.57. 3 

.36 

223. 1 

76.8 

96 

279.9 

96.4 

57 

53.9 

18.6 

17 

110.6 

38.1 

77 

167.4 

.57.  6 

37 

224. 1 

77.2 

97 

280.  8 

96.7 

58 

54.8 

18.9 

18 

111.6 

38.4 

78 

168.  3 

.58.0 

38 

225.  0 

77.5 

98 

281.  8 

97.0 

59 

55.8 

19.2 

19 

112.5 

38.7 

79 

169.2 

58.3 

39 

226.0 

77.8 

99 

282.7 

97.3 

60 

56.7 

19.5 

20 

113.5 

39.1 

80 

170.2 

58.6 

40 

226.9 

78.1 

300 

283.7 

97.7 

Dtst. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dlat. 

Dep. 

Lat. 

DUt. 

Dep. 

Lat. 

71°  (109°,  251 

°,  289° 

)• 

TABLE  2. 
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Difference  of  Latitude  and  Departure  for  19"  (161",  199 

°,  341° 

)• 

Dl8t. 

L»t. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dlat. 

Lat. 

Dep. 

301 

284.6 

98.0 

361 

341.3 

117.5 

421 

398.1 

137.  0 

481 

454.8 

156.6 

541 

511.5 

176.1 

02 

285.  5 

98.3 

62 

342.3 

117.8 

22 

399.0 

137.4 

82 

4.55.  7 

156.9 

42 

512.4 

176.4 

03 

286.5 

98.6 

63 

343.2 

118.2 

23 

400.  0 

137.  7 

83 

456.7 

157.2 

43 

51.3.  4 

176.8 

04 

287.4 

99.0 

64 

344.2 

118.5 

24 

400.9 

138.  0 

84 

457.  6 

157.6 

44 

514.3 

177.1 

05 

288.4 

99.3 

65 

345.1 

118.8 

25 

401.8 

138.  4 

85 

458.6 

157.9 

45 

515.3 

177.4 

06 

289. 3 

99.6 

66 

346.1 

119.1 

26 

402.  8 

138.7 

86 

459.5 

158.2 

46 

516.  2 

177.7 

07 

290.  3 

99.9 

67 

347.0 

119.5 

27 

403.7 

139.  0 

87 

460.5 

158.5 

47 

517.2 

178.1 

08 

291.  2 

100.  3 

68 

348.0 

119.8 

28 

404.7 

139.  3 

88 

461.4 

158.9 

48 

518.1 

178.4 

09 

292.  2 

100.  (! 

69 

348.9 

120.1 

29 

405.  6 

139. 7 

89 

462.4 

159.2 

49 

519.1 

178.7 

10 
311 

293.1 

294.  r 

100.9 

70 

349.8 

120.4 

30 

406.6 

140.0 

90 

463.3 
464.3 

159.5 

50 

520.0 

179.0 

101.2 

371 

350.8 

120.8 

431 

407.5 

140.3 

491 

159.8 

551 

521.0 

179.4 

12 

295.0 

101.6 

72 

351.7 

121.1 

32 

408.  5 

140.6 

92 

465.2 

160.2 

52 

521.9 

179.7 

13 

-295.9 

101.9 

73 

352.7 

121.4 

33 

409.4 

141.0 

93 

466.1 

160.  5 

53 

522. 8 

180.0 

14 

296.9 

102.  2 

74 

353.6 

121.7 

34 

410.4 

141.3 

94 

467.1 

160.  8 

54 

523.8 

180.3 

15 

297.8 

102.  5 

75 

354. 6 

122.1 

35 

411.3 

141.6 

95 

468.0 

161.1 

55 

524.7 

180.7 

16 

298.8 

102.  9 

76 

355.5 

122.4 

36 

412.2 

141.9 

96  •  469.0 

161.5 

56 

525.  7 

181.0 

17 

299.7 

103.  2 

77 

356.5 

122.  7 

37 

413.2 

142.  3 

97  !  469.9 

161.8 

57 

526.6 

181.3 

18 

.300.7 

10.3.5 

78 

357.4 

123.0 

38 

414.1 

142.6 

98     470. 9 

162.1 

58 

527. 6 

181.6 

19 

301.6 

103.  8 

79 

358.4 

123.  4 

39 

415.1 

142. 9 

99     471. 8 

162.4 

59 

528.5 

182.0 

20 

302. 6 
303. 5 

104.2 
104.5 

80 

359.3 
360.2 

123.  7 

124.  0 

40 

416.0 
417.0 

143.2 
143.6 

500     472. 8 

162.8 

60 

529.5 

182.3 

321 

381 

441 

501     473. 7 

163.1 

561 

530. 4 

182.6 

22 

304.5 

104.8 

82 

361.2 

124.4 

42 

417.9 

143.9 

02     474. 7 

163.4 

62 

531.4 

182.9 

23 

305.4 

105.1 

83 

362.1 

124.7 

43 

418.9 

144.2 

03     475. 6 

163.7 

63 

532. 3 

183.3 

24 

306.3 

105. 5 

84 

363.1 

125.0 

44 

419.  a 

144.5 

04     476. 5 

164.1 

64 

533. 2 

183.6 

25 

307.3 

105.8 

85 

364.0 

125.  3 

45 

420.8 

144.9 

05     477. 5 

164.4 

65 

534.2 

183.9 

26 

308.2 

106.1 

86 

365.0 

125.  7 

46 

421.7 

145.  2 

06     478. 4 

164.7 

66 

535. 1 

184.2 

27 

309.2 

106.4 

87 

365.9 

126.0 

47 

422.6 

145.5 

07     479. 4 

165. 0 

67 

536. 1 

184.6 

28 

310.1 

106.8 

88 

366.9 

126.3 

48 

423.6 

145.8 

08     480. 3 

165.4 

68 

537.0 

184.9 

29 

311.1 

107.1 

89 

367.8 

126.6 

49 

424.5 

146.2 

09     481.2 

165.7 

69 

538.0 

185.2 

30 
331 

312.0 

107.4 

90 

368.8 

127.0 

50 

425.5 

146.  5 

10     482. 2 

166.1 

70 

538.9 

185.6 

313.0 

107.7 

391 

369.7 

127.3 

451 

426.4 

146.8 

511 

483.1 

166.4 

571 

539.9 

185.9 

32 

313.9 

108.1 

92 

370.6 

127.6 

52 

427.4 

147.1 

12 

484.1 

166.7 

72 

540.8 

186.2 

33 

314.9 

108.4 

93 

371.6 

127.9 

53 

428.  3 

147.5 

13 

485.0 

167.0 

73 

541.7 

186.5 

34 

315.8 

108.7 

94 

372.5 

128.  3 

54 

429.3 

147.8 

14 

486.0 

167.4 

74 

542.  7 

186.9 

35 

316.7 

109.1 

95 

373.5 

128.6 

55 

430.2 

148.1 

15 

486.9 

167.7 

75 

543.6 

187.2 

36 

317.7 

109.4 

96 

374.4 

128.9 

56 

431.2 

148.4 

16 

487.9 

168.0 

76 

544.6 

187.5 

37 

318.6 

109.7 

97 

375.4 

129.2 

57 

432.1 

148.8 

17 

488.8 

168.3 

77 

545.5 

187.8 

38 

319.6 

110.0 

98 

376.3 

129.6 

58 

433.0    149.1 

18 

489.7 

168.7 

78 

546.5 

188.2 

39 

320.5 

110.4 

99 

377.3 

129.9 

59 

434.  0  !  149.  4 

19 

490.7 

169.0 

79 

547.4 

188.5 

40 
34r 

321.5 
322.  4 

110.7 
111.0 

400 
401 

378.2 
379.2 

130.2 

60 

434.9 

149.7 
150. 1 

20  1  491.6 

169.3 
169.  6 

80 

548.4 

188.8 

130.5 

461 

435.  9 

521 

492.6 

581 

549.3 

189.1 

42 

323.4 

111.3 

02 

380.1 

130.9 

62 

436.8 

150.4 

22 

493.5 

170,0 

82 

550.3 

189.5 

43 

324.  3 

111.7 

03 

381.0 

131.2 

63 

437.8 

150.7 

23 

494.5 

170.3 

83 

551.2 

189.8 

44 

325.  3 

112.0 

04 

382.0 

131.5 

64 

438.7 

151.0 

24 

495.4 

170.6 

84 

552.2 

190.1 

45 

326. 2 

112.3 

05 

382.9 

131.8 

65 

439.7 

151.4 

25 

496.4 

170.9 

85 

553. 1 

190.4 

46 

327.1 

112.6 

06 

383.9  il32.2 

66 

440.6 

151.7 

26 

497.3 

171.2 

86 

554. 1 

190.8 

47 

328.1 

113.0 

07 

384. 8  1 132.  5 

67 

441.6 

152.0 

27 

498.3 

171.6 

87 

555.0 

191.1 

48 

329.0 

113.3 

08 

3&5. 8  :  132.  8 

68 

442.5 

152.4 

28 

499.2 

171.9 

88 

555.  9 

191.4 

49 

330.0 

11.3.6 

09 

386.7  1 133.1 

69 

443.4 

152.  7 

29 

500.1 

172.2 

89 

556.  9 

191.7 

50 
351 

3.30.9 

113.9 
114. 3 

10 

387.7 

133. 5 
133.  8 

70 

444.4 
445.3 

153.0 

30 

501.1 

172.  5 

90 

557. 8 

192.1 

331.9 

411 

388.6 

471 

153.3 

531 

502. 0 

172.9 

591 

558.8 

192.4 

52 

332.8 

114.6 

12 

389.6 

134.1 

72 

446.3 

153.7 

32 

503.0 

173.2 

92 

559.7 

192.7 

53 

3.33.8 

114.9 

13 

390.5 

134.4 

73 

447.2 

154.  0 

33 

503.9 

173.5 

93 

560.7 

193.0 

54 

334.7 

115.2 

14 

391.4 

134.8 

74 

448.2 

154.  3 

34 

504.9 

173.  8 

94 

561.6 

193.4 

55 

335.7 

115.6 

15 

392.4 

135.1 

75 

449.1 

154.6 

35 

505.8 

174.2 

95 

562.6 

193.7 

56 

3.36. 6 

115.9 

16 

393.3 

135.4 

76 

450.1 

155.0 

36 

506.8 

174. 5 

96 

563.5 

194.0 

57 

337. 5 

116.2 

17 

394.3 

135.  7 

77 

451.0 

155.3 

37 

507.7 

174.8 

97 

564.5 

194.3 

58 

338.5 

116.  5 

18 

395. 2 

136.1 

78 

452.0 

155.6 

88 

508.7 

175.1 

98 

565.4 

194.7 

59 

339.4 

116.9 

19 

396.2 

136.  4 

79 

452.9 

155. 9 

39 

509.6 

175.5 

99 

566.4 

195.0 

60 

340.4 

117.2 

20 

397.1 

136.7 

80 

453.8 

156.3 

40 

510.6 

175.8 

600 

567.3 

195.3 

Dtst. 

Dcp. 

Lat. 

Diet. 

Dep. 

Lat. 

DiBt. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

71°  (1 

09°,  251°,  289° 

). 
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TABLE  -2. 

'  Difference  of  Latitude  and  Departure  for  20°  (160°,  200 

°,  340° 

)• 

DIst. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

0.9 

0.3 

61 

.57.3 

20.9 

121 

113.7 

41.4 

181 

170.1 

61.9 

241 

226.5 

82.4 

2 

1.9 

0.7 

62 

.58.3 

21.2 

22 

114.6 

41.7 

82 

171.0 

62.2 

42 

227.4 

82.8 

3 

2.8 

1.0 

63 

59.2 

21.5 

23 

115.6 

42.1 

83 

172.0 

62.6 

43 

228.3 

83.1 

4 

3.8 

1.4 

64 

60.1 

21.9 

24 

116.5 

42.4 

84 

172.9 

62.  H 

44 

229.3 

a3.5 

5 

4.7 

1.7 

65 

61.1 

22.  2 

25 

117.5 

42.8 

85 

173.8 

63. 3 

45 

230.2 

83.8 

6 

5.6 

2.1 

66 

62.0 

22!  6 

26 

118.4 

43.1 

86 

174.8 

63.6 

46 

231.2 

84.1 

7 

6.6 

2.4 

67 

63.0 

22.  9 

27 

119.3 

43.4 

87 

175.7 

64.0 

47 

232.1 

84.5 

8 

7.5 

2.7 

68 

63.9 

23!  3 

28 

120.3 

43.8 

.88 

176.7 

64.3 

48 

233.0 

84.8 

9 

8.5 

3.1 

69 

64.8 

23.6 

29 

121.2 

44.1 

89 

177.6 

64.6 

49 

234.0 

8.5.2 

10 

9.4 

3.4 

70 

65.8 

23.9 

30 

122.2 

44.5 

90 

178.5 

&5.0 

50 

234.9 

8.5.5 

11 

10.3 

3.8 

71 

66.7 

24.3 

131 

T23. 1 

44.8 

191 

179.5 

65.3 

251 

235.9 

85.8 

12 

11.3 

4.1 

72 

67.7 

24.6 

32 

124.0 

45.1 

92 

180.4 

65.7 

52 

236.8 

86.2 

13 

12.2 

4.4 

73 

68.6 

2.5.0 

33 

125.0 

45.5 

93 

18I.4 

66.0 

53 

237.7 

86.5 

14 

13.2 

4.8 

74 

69.5 

25. 3 

34 

125.9 

45.8 

94 

182.  3 

66.4 

54 

238.  7 

86.9 

15 

14.1 

5.1 

75 

70.5 

25.7 

35 

126.9 

46.2 

95 

183.2 

66.7 

55 

239.6 

87.2 

16 

15.0 

5.5 

76 

71.4 

26.0 

36 

127.8 

46.5 

96 

184.2 

67.0 

56 

240.6 

87.6 

17 

16.0 

5.8 

77 

72.4 

26.3 

37 

128.7 

46.9 

97 

185.1 

67.4 

57 

241.5 

87.9 

18 

16.9 

6.2 

78 

73.3 

26.7 

38 

129.7 

47.2 

98 

186.1 

67.7 

58 

242.4 

88.2 

19 

17.9 

6.5 

79 

74.2 

27.0 

39 

130.  6 

47.5 

99 

187.0 

68.1 

59 

243.4 

88.6 

20 

18.8 

6.8 

80 

75.2 

27.4 

40 

131.6 

47.9 

200 

187.9 

68.4 

60 

244.3 

88.9 

21 

19.7 

7.2 

81 

76.1 

27.7 

141 

132.5 

48.2 

201 

188.9 

68.7 

261 

245.3 

89.3 

22 

20.7 

7.5 

82 

77.1 

28.0 

42 

133. 4 

48.6 

02 

189.8 

69.1 

62 

246.2 

89.6 

23 

21.6 

7.9 

83 

78.0 

28.4 

43 

134.4 

48.9 

03 

190.8 

69.4 

63 

247.1 

90.0 

24 

22.6 

8.2 

84 

78.9 

28.7 

44 

ISo.S 

49.3 

04 

191.7 

69.8 

64 

248.1 

90.3 

25 

23.5 

8.6 

85 

79.9 

29.1 

45 

136.3 

49.6 

05 

192.6 

70.1 

65 

249.0 

90.6 

26 

24.4 

8.9 

86 

80.8 

29.4 

46 

137.2 

49.9 

06 

193.6 

70.5 

66 

2.50. 0 

91.0 

27 

25.4 

9.2 

87 

81.8 

29.8 

47 

138. 1 

.50.  3 

07 

194. 5 

70.8 

67 

2,50.  9 

91.3 

28 

26.3 

9.6 

88 

82.7 

30.1 

48 

139.1 

50.  6 

08 

195. 5 

71.1 

68 

251.8 

91.7 

29 

27.3 

9.9 

89 

8.3.6 

30.4 

49 

140.0 

51.0 

09 

196.4 

71.5 

69 

252.8 

92.0 

30 
31 

28.2 

10.3 

90 
91 

84.6 

30.8 

50 

140.9 

51.3 

10 
211 

197.3 

71.8 

70 

253.7 
254.7 

92.3 
92.7 

29.1 

10.6 

85.5 

31.1 

151 

141.9 

51.6 

198.3 

72.2 

271 

32 

30.1 

10.9 

92 

86.5 

31.5 

52 

142.  8  1  .52. 0 

12 

199.2 

72.5 

72 

255.6 

93.0 

33 

31.0 

11.3 

93 

87.4 

31.8 

53 

143.8  1  52.3 

13 

200.2 

72.9 

73 

256.5 

93.4 

34 

31.9 

11.6 

94 

88.3 

32.1 
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30.8 

46 

136.3 

52.3 

06 

192.3 

73t8 

66 

248.  3 

95.3 

27 

25.2 

9.7 

87 

81.2 

31.2 

47 

137.  2 

52.7 

07 

193.3 

74.2 

67 

249.  3 

95.7 

28 

26.1 

10.0 

88 

82.2 

31.5 

48 

138.2 

53.0 

08 

194.2 

74.5 

68 

250.2 

96.0 

29 

27.1 

10.4 

89 

83.1 

31.9 

49 

139. 1 

53.  4 

09 

195.1 

74.9 

69 

251. 1 

96.4 

30 

28.0 

10.8 

90 

84.0 

32.3 

50 

140.0 

53.8 

10 

196.1 

75.3 

70 

252.1 

96.8 

31 

28.9 

11.1 

91 

85.0 

32.6 

151 

141.0 

54.1 

211  1  197.0 

75. 6 

271 

253. 0 

97. 1 

32 

29.9 

11.5 

92 

85.9 

33.0 

52 

141.9 

54.5 

12 

197.9 

76.0 

72 

253. 9 

97.5 

33 

30.8 

11.8 

93 

86.8 

33. 3 

53 

142.8 

.54.8 

13 

198.9 

76.3 

73 

254.9 

97.8 

34 

31.7 

12.2 

94 

87.8 

33.7 

54 

143.8 

55.  2 

14 

199.8 

76.7 

74 

255.  8 

98.2 

35 

32.7 

12.5 

95 

88.7 

34.0 

55 

144.7 

55.5 

15 

200.7 

77.0 

75 

256.  7 

98.6 

36 

33.6 

12.9 

96 

89.6 

34.4 

56 

145.6 

5.5.9 

16 

201.  7 

77.4 

76 

257.7 

98.9 

37 

34.5 

13.3 

97 

90.6 

.34.8 

57 

146.6 

56.3 

17 

202.6 

77.8 

77 

258.6 

99.3 

38 

35.5 

13.6 

98 

91.5 

35.1 

58 

147.5 

56.6 

18 

203.5 

78.1 

78 

259.5 

99.6 

39 

36.4 

14.0 

99 

92.4 

35.5 

59 

148.4 

57.0 

19 

204.5 

78.5 

79 

260.5 

100.0 

40 

37.3 

14.3 

100 

93.4 

35.8 

60 

149.4 

57.3 

20 

205.4 

78.8 

80 

261.4 

100.3 

41 

38.3 

14.7 

101 

94.3 

36.2 

161 

f50.  3 

.57.7 

221 

206.  3 

79.  2 

281 

262.3 

100.7 

42 

39.2 

15.1 

02 

95.2 

36.6 

62 

151.2 

58.  1 

22 

207.  3 

79.6 

82 

263.  3 

101.1 

43 

40.1 

15.4 

03 

96.2 

36.9 

63 

152.  2 

58.4 

23 

208.  2 

79.  9 

83 

264.  2 

101.4 

44 

41.1 

15.8 

04 

97.1 

37.3 

64 

153. 1     58.  8 

24 

209.1 

80.3 

84 

265. 1 

101.8 

45 

42.0 

16.1 

05 

98.0 

37.6 

65 

154.0 

59.1 

25 

210.1 

80.6 

85 

266.1 

102. 1 

46 

42.9 

16.5 

06 

99.0 

38.0 

66 

155.0 

59.5 

26 

211.0 

81.0 

86 

267.0 

102.  5 

47 

43.9 

16.8 

07 

99.9 

38.3 

67 

155.9 

59.  8 

27 

211.9 

81.3 

87 

267.9 

102.9 

48 

44.8 

17.2 

08 

100.8 

38.7 

68 

156.8 

60.2 

28 

212.9 

81.7 

88 

2(i8.  9 

103.  2 

49 

45.7 

17.6 

09 

101.8 

39.1 

69 

157.8 

60.6 

29 

213.  8 

82.1 

89 

269.8 

103.6 

50 

46.7 

17.9 

10 

102.7 

39.4 

70 

158.7 

60.9 

30 

214.7 

82.4 

90 

270.7 

103.9 

51 

47.6 

18.3 

111 

103. 6 

39.8 

171 

"159.6 

61.3 

231 

215. '7 

82.8 

291 

271.7 

"104.3 

52 

48.5 

18.6 

12 

104.6 

40.1 

72 

160.  6 

61.6 

32 

216.6 

83.1 

92 

272.6 

104.6 

53 

49.6 

19.0 

13 

105.  5 

40.5 

73 

161.5  '  62.0 

.^3 

217.5 

8.3.5 

93 

273.5 

ia5.o 

54 

50.4 

19.4 

14 

106.  4 

40.9 

74 

162.4  ,  02.4 

34 

218.5 

83.9 

94 

274. 5 

105.4 

55 

51.3 

19.7 

15 

107.4 

41.2 

75 

1  (>.■{.  4 

»)L'.  7 

35 

219.4 

84.2 

95 

275.  4 

105.7 

56 

52.3 

20.1 

16 

108.  3 

41.6 

76 

164.3 

63. 1 

36 

220.  3 

84.6 

96 

276.  3 

106.1 

57 

53.2 

20.4 

17 

109.  2 

41.9 

77 

16.'S.2 

63.  4 

37 

221.3 

84.  9 

97 

277.  3 

106.4 

58 

54.1 

20.8 

18 

110.2 

42.3 

78 

166.  2 

63.8 

38 

222.  2 

8.5.3 

98 

278.  2 

106.8 

59 

55.1 

21.1 

19 

111.1 

42.  6 

79 

167.1 

64.1 

39 

223.1 

85.6 

99 

279.1 

107.2 

60 

56.0 

21.5 

20 

112.0 

43.0 

80 

168. 0     64.  5 

40 

224. 1 

86.0 

300 

280.1 

107.5 

Diit 

Dep. 

Lat. 

Dist. 

Dep. 

Ut. 

Dl»t. 

Dep.        Lat. 

Diat. 

Dep. 

I^t. 

Dint. 

Dep. 

Lat. 

69»  ( 

111°,  249°,  291 

")■ 

'J 
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DiKereiice  of 

Latitude  and  Departure  for 

21°  (159°,  201°,  339 

')• 

Dist. 

,^':. 

Dep. 

DLst. 

Lat. 

Pep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

281.0 

107.9 

361 

337.0 

129.4 

421 

393. 0 

150. 9 

481 

449.0 

172.4 

541 

505.1 

193.9 

02 

281.9 

108.2 

62 

337.9 

129.7 

22 

394.0 

151.2 

82 

450.0 

172.7 

42 

506.0 

194.2 

OS 

282.  9 

108.6 

63 

338.9 

130.1 

2.3 

394.9 

151.6 

83 

450.  9 

173.1 

43 

507. 0 

194.6 

04 

283.8 

108.9 

64 

;«9.8 

130.4 

24 

395.8 

152.0 

84 

451.  8 

173.  5 

44 

507.9 

195.  0 

05 

284.  7 

109.3 

65 

340.  7 

130.8 

25 

396.8 

152.  3 

85 

452.  8 

173.8 

45 

508.8 

195.3 

06 

285.7 

109.7 

66 

341.7 

131.2 

26 

397.7 

152.7 

86 

453.  7 

174.2 

46 

509.8 

195.7 

07 

286. 6 

110.0 

67 

342.6 

131.5 

27 

398.6 

153.0 

87 

454.  6 

174.  5 

47 

510.7 

196.0 

08 

287.5 

110.4 

68 

343.5 

131.9 

28 

399.6 

153. 4 

88 

455.6 

174.9 

48 

511.6 

196.4 

i«i 

288. 5 

110.7 

79 

344.5 

132.2 

29 

400.5 

153.7 

89 

456.5 

175.2 

49 

512.6 

196.8 

10 
311 

289.  4 

290.  3 

111.1 
111.5 

70 
371 

345.4 

132.6 

30 

401.4 

154.1 

90 

457.  4 

175.6 
176.0 

50 

513.5 
514.  i 

197.1 
197.5 

346.3 

133.0 

431 

402.4 

154.5 

491 

458.  4 

551 

12 

291.3 

111.8 

72 

347.3 

133.  3 

32 

403.3 

154.8 

92 

459.3 

176.3 

52 

515.4 

197.8 

13 

292.2 

112.  2 

73 

348.2 

133.  7 

33 

404.2 

155. 2 

93 

460.2 

176.7 

53 

516.3 

198.2 

14 

293.1 

112. 5 

74 

349.  1 

134.0 

34 

405.2 

155.  5 

94 

461.2 

177.0 

54 

517.2 

198.6 

15 

294.1 

112.9 

75 

350.1 

134.4 

35 

406.1 

1.55. 9 

95 

462.1 

177.4 

55 

518.2 

198.9 

16 

295.0 

113.2 

76 

351.0 

134.  7 

36 

407.0 

156.3 

96 

463.0 

177.8 

56 

519.1 

199.3 

17 

295.9 

113.6 

77 

351.9 

135.1 

37 

408.  0 

156. 6 

97 

464.0 

178.1 

57 

520.0 

199.6 

18 

296.9 

114.0 

78 

352.9 

135. 5 

38 

408.9 

157. 0 

98 

464.9 

178.5 

58 

521.0 

200.0 

19 

297.  8 

114.3 

79 

353.8 

135.8 

39 

409.  8 

157. 3 

99 

465.  8 

178.8 

59 

521.9 

200.3 

20 

298.7 
299.  7 

114.7 
115.0 

80 

3.54.7 
355.7 

136.  2 
136.  5" 

40 
441 

410.8 
411.7 

157.7 

500 

466.8 

179.2 

60 
561 

522.  8 

523.  8 

200.7 

321 

381 

158.0 

501 

467.7 

179.  5 

201.0 

22 

300.6 

115.4 

82 

356.6 

136.9 

42 

412.6 

158.4 

02 

468.  6 

179.9 

62 

524.  7 

201.4 

23 

301.5 

115.8 

83 

357. 5 

137.  3 

43 

413.  6 

158.  8 

03 

469.6 

180.3 

63 

525.6 

201.8 

24 

302.5 

116.1 

84 

358.5 

137.  6 

44 

414.5 

1.59. 1 

04 

470. 5 

180.  6 

64 

526.6 

202.1 

25 

303.4 

116.5 

85 

359.4 

138. 0 

45 

415.4 

159. 5 

05 

471.5 

181.0 

65 

.527. 5 

202.5 

26 

304.3 

116.8 

86' 

360.3 

138.3 

46 

416.4 

159. 8 

06 

472.4 

181.3 

66 

528.4 

202.8 

27 

305.3 

117.2 

87 

361.3 

138.7 

47 

417.3 

160.2 

07 

473.3 

181.7 

67 

529.  4 

203.2 

28 

306.2 

117.5 

88 

362.  2 

139.1 

48 

418.2 

160.5 

08 

474.3 

182.0 

68 

530.3 

203.5 

29 

307.1 

117.9 

89 

363. 1 

139.4 

49 

419.2 

160. 9 

09 

475.2 

182.4 

69 

531.2 

203.9 

30 

308.1 

118.3 

90 

364.1 

1.39.  8 
140.  1 

50 

420.1 
421.0 

161.3 

10 

476.1 

477.1 

182.8 

70 

532.2 

204.3 

331 

309.0 

118.6 

391 

365.0 

451 

161.6 

511 

183.1 

571 

533. 1 

204.6 

32 

.309.9 

119.0 

92 

365.9 

140.5 

52 

422.0 

162.0 

12 

478.0 

183.5 

72 

534. 0 

205.0 

33 

310. 9 

119.3 

93 

366.9 

140.  8 

53 

422.9 

162.3 

13 

478.9 

183.8 

73 

535. 0 

205.4 

34 

311.8 

119.7 

94 

367.8 

141.2 

54 

423.  8 

162.7 

14 

479.9 

184.2 

74 

535.9 

205.7 

35 

312.7 

120.1 

95 

.368.  7 

141.6 

55 

424.8 

163.1 

15 

480.8 

184.6 

75 

536.  8 

206.1 

36 

313.7 

120.4 

96 

369.7 

141.9 

56 

425.  7 

163.4 

16 

481.7 

184.9 

76 

537.8 

206.4 

37 

314.6 

120.8 

97 

370.6 

142.3 

57 

426.6 

163.8 

17 

482.  7 

185.  3 

77 

538.  7 

206.8 

38 

315.5 

121.1 

98 

371.5 

142.  6 

58 

427.6 

164.1 

18 

483.6 

185.  6 

78 

539.  6 

207.1 

39 

316.5 

121.5 

99 

372.5 

143.  0 

59 

428.5 

164.5 

19 

484.5 

186.0 

79 

540.  6 

207.5 

40 

317.4 

121.8 

400 

373. 4 

143.  4 

60 

429.4 

164.9 

20 

485.5 

186.4 

80 

541.  5 

207.9 

341 

318.3 

122.2 

401 

374.3 

143."7 

461 

430.  4 

165.2 

521 

486.4 

186.7 

581 

542.4 

208.2 

42 

319.3 

122.6 

02 

375. 3 

144.1 

62 

431.3 

165.  6 

22 

487.3 

187.1 

82 

543.4 

208.6 

43 

320.2 

122.9 

03 

376.2 

144.4 

63 

432.  2 

165.9 

23 

488.3 

187.4 

83 

544.  3 

208.9 

44 

321.1 

123.2 

04 

377.1 

144.8 

64 

433.2 

166.3 

24 

489.2 

187.8 

84 

545.2 

209.3 

45 

322.1 

123. 6 

05 

378.1 

145.1 

65 

434.1 

166.6 

25 

490.  1 

188.1 

85 

546.2 

209.6 

46 

323.0 

124. 0 

06 

379.0 

145.  5 

66 

435. 0 

167.0 

26 

491. 1 

188.5 

86 

547.1 

210.0 

47 

323.9 

124.4 

07 

379.9 

145.  9 

67 

436.0 

167.4 

27 

492.0 

188.9 

87 

548.0 

210.4 

48 

324.9 

124.7 

08 

380.9 

146.2 

68 

436.9 

167.7 

28 

492.9 

189.2 

88 

549.0 

210.7 

49 

325.8 

125. 1 

09 

381.8 

146.6 

69 

437.8 

168.1 

29 

493.  9 

189.6 

89 

549.9 

211.1 

50 
3-51 

326.  7 
327.'7 

125.  4 

10 

382.7 

146.9 

70 

438.8 

168.4 

30 

494.8 

189.9 

90 

550.8 

211.4 

125.  8 

411 

383.7 

147.  3 

471 

439.7 

168.8 

531 

495.7 

190.  3 

591 

551.8 

211.8 

52 

328.6 

126.1 

12 

384.6 

147.7 

72 

440.6 

169.2 

32 

496.7 

190.7 

92 

552.  7 

212.2 

53 

329.5 

126. 5 

13 

385. 5 

148.0 

73 

441.6 

169.5 

33 

497.6 

191.0 

93 

553.6 

212.5 

54 

3.30. 5 

126. 9 

14 

386. 5 

148.4 

74 

442.5 

169.  9 

34 

498.5 

191.4 

94 

554.6 

212.9 

55 

331.4 

127.2 

15 

387.4 

148.7 

75 

443.4 

170.2 

35 

499.5 

191.7 

95 

555. 5 

213.2 

56 

332. 3 

127.6 

16 

388. 4 

149.1 

76 

444.4 

170.6 

36 

500.4 

192.1 

96 

556.4 

213.6 

57 

333. 3 

127.9 

17 

389.  3 

149.4 

77 

445.3 

170.9 

37 

501.3 

192.4 

97 

557. 4 

213.9 

58 

334.2 

128.3 

18 

390.  2 

149.8 

78 

446.2 

171.3 

38 

502.3 

192.  8 

98 

558.2 

214.3 

59 

335.1 

128.7 

19 

391.2 

150.2 

79 

447.2 

171.7 

39 

503.  2 

193.  2 

99 

559. 2 

214.7 

60 

336. 1 

129.0 

20 

392.1 

150.5 

80 

448.1 

172.0 

40 

504.1 

193.  5 

600 

560.1 

215.0 

Dist. 

Dep. 

Lat. 

DUt. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Di.st. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

69°  {1 

11°,  249°,   291° 

)• 
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TABLE 

2. 

Difference  of  Latitude  and  Departure  for  22«  (158°,  202,  338° 

• 

Dirt. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

0.9 

0.4 

61 

56.6 

22.9 

121 

112.2 

45.3 

181 

167.8 

67.8 

241 

223. 5 

90.3 

2 

1.9 

0.7 

62 

57.5 

23.2 

22 

113.1 

45.7 

82 

168.7 

68.2 

42 

224.4 

90.7 

8 

2.8 

1.1 

63 

58.4 

23.6 

23 

114.0 

46.1 

83 

169.7 

68.6 

43 

225.  3 

91.0 

4 

3.7 

1.5 

64 

59.3 

24.0 

24 

115.0 

46.5 

84 

170.6 

68.9 

44 

226.  2 

91.4 

5 

4.6 

1.9 

65 

60.3 

24.3 

25 

115.9 

46.8 

85 

171.5 

69.3 

45 

227.2 

91.8 

6 

5.6 

2.2 

66 

61.2 

24.7 

26 

116.8 

47.2 

86 

172.5 

69.7 

46 

228.  1 

92.2 

7 

6.5 

2.6 

67 

62.1 

25.1 

27 

117.8 

47.6 

87 

173.4 

70.1 

47 

229.0 

92.5 

8 

7.4 

3.0 

68 

63.0 

25.5 

28 

118.  7 

47.9 

88 

174.3 

70.4 

48 

229.  9 

92.9 

9 

8.3 

3.4 

69 

64.0 

25.8 

29 

119.6 

48.3 

89 

175.2 

70.8 

49 

230.  9 

93. 3 

10 

9.3 

3.7 

70 

64.9 

26.2 

30 

120.5 

48.7 

90 

176.2 

71.2 

50 

231.8 

93.  7 

11 

10.2 

4.1 

71 

65.8 

26.6 

131 

121.5 

49.1 

191 

177.1 

71.5 

251 

232.  7 

94.0 

12 

11.1 

4.5 

72 

66.8 

27.0 

32 

122.4 

49.4 

92 

178.0 

71.9 

52 

233.7 

94.4 

13 

12.1 

4.9 

73 

67.7 

27.3 

33 

123.3 

49.8 

93 

178.9 

72.3 

53 

234.  6 

94.8 

14 

13.0 

5.2 

74 

68.6 

27.7 

34 

124.2 

50.2 

94 

179.9 

72.7 

54 

235.5 

95.  2 

15 

13.9 

5.6 

75 

69.5 

28.1 

35 

12.5.2 

50.6 

95 

180.8 

73.0 

55 

236.  4 

95.  5 

16 

14.8 

6.0 

76 

70.5 

28.5 

36 

126.1 

50.9 

96 

181.7 

73.4 

56 

237.  4 

95.9 

17 

15.8 

6.4 

77 

71.4 

28.8 

37 

127.0 

51.3 

97 

182.7 

73.8 

57 

238.  3 

96.3 

18 

16.7 

6.7 

78 

72.3 

29.2 

38 

128.0 

51.7 

98 

183.6 

74.2 

58 

239.  2       -M.  6 

19 

17.6 

7.1 

79 

73.2 

29.6 

39 

128.9 

52.1 

99 

184.5 

74.5 

59 

240. 1       97.  0 

20 

18.5 

7.5 

80 

74.2 

30.0 

40 

129.8 

52.4 

200 

185.4 

74.9 

60 

241.1  1     97.4 

21 

19.5 

7.9 

81 

75.1 

30.3 

141 

130.7 

52.8 

201 

186.4 

75.3 

261 

242.  0"      97.  8 

22 

20.4 

8.2 

82 

76.0 

30.7 

42 

131.7 

53.  2 

02 

187.  3 

75.7 

62 

242.  9  1     98.  1 

23 

21.3 

8.6 

83 

77.0 

31.1 

43 

132. 6 

53.6 

03 

188.2 

76.0 

63 

243.8  1     98.5 

24 

22.  3 

9.0 

84 

77.9 

31.5 

44 

133. 5 

53.9 

04 

189.1 

76.4 

64 

244.8  ,     98.9 

25 

23.2 

9.4 

85 

78.8 

31.8 

45 

134.4 

54.  3 

05 

190.1 

76.8 

65 

245.7  1     99.3 

26 

24.1 

9.7 

86 

79.7 

32.2 

46 

135.4 

54.7 

06 

191.0 

77.  2 

66 

246.6 

99.6 

27 

25.0 

10.1 

87 

80.7 

32.6 

47 

136. 3 

55. 1 

07 

191.9 

77^5 

67 

247.6 

100.0 

28 

26.0 

10.5 

88 

81.6 

33.0 

48 

137.  2 

55.4 

08 

192.9 

77.9 

68 

248.  5 

100.4 

29 

26.9 

10.9 

89 

82.5 

33.3 

49 

1.38.2 

55.8 

09 

193. 8 

78.3 

69 

249.  4 

100.8 

30 

27.8 

11.2 

90 

83.4 

33.7 

50 

139.1 

56.2 

10 

194.  7 

78.7 

70 

250.  3 

101.1 

31 

28.7 

11.6 

91 

84.4 

34.  i 

151 

140.  0 

56.6 

211 

195.  6 

79.0 

271 

251.3 

101.5 

32 

29.7 

12.0 

92 

85.3 

34.5 

52 

140.  9 

56.  9 

12 

196.6 

79.4 

72 

252.  2 

101.9 

33 

30.6 

12.4 

93 

86.2 

34.8 

53 

141.9 

57.3 

13 

197.5 

79.8 

73 

253.  1 

102.3 

34 

31.5 

12.7 

94 

87.2 

35.2 

54 

142.  8 

57.7 

14 

198.4 

80.  2 

74 

254.0 

102.6 

35 

32.5 

13.1 

95 

88.1 

35.6 

55 

143.  7 

58.1 

15 

199. 3 

80.5 

75 

255. 0 

103. 0 

36 

33.4 

13.5 

96 

89.0 

36.0 

56 

144.6 

58.  4 

16 

200.3 

80.9 

76 

255.  9 

103.4 

37 

34.3 

13.9 

97 

89.9 

36.3 

57 

145.  6 

58.  8 

17 

201.2 

81.3 

77 

256.  8 

103.8 

38 

35.2 

14.2 

98 

90.9 

36.7 

58 

146.5 

.59.  2 

18 

202.1 

81.7 

78 

257.  8 

104.1 

39 

36.2 

14.6 

99 

91.8 

37.1 

59 

147.4 

59.  6 

19 

203. 1 

82.0 

79 

258.  7 

104.5 

40 

37.1 

15.0 

100 

92.7 

37.5 

60 

148.3 

59.9 

20 

204.0 

82.4 

80 

259.  6 

104.9 

41 

38.0 

15.4 

101 

93. 6 

37.8 

161 

149.3 

60.3 

221 

204.9 

82.8 

281 

260.5 

105.3 

42 

38.9 

15.7 

02 

94.6 

38.2 

62 

150.2 

60.7 

22 

205.8 

83.2 

82 

261.5 

105.6 

43 

39.9 

IG.  1 

03 

95.5 

38.6 

63 

151. 1 

61.1 

23 

206.8 

83. 5 

83 

262.  4 

106.0 

44 

40.8 

16.5 

04 

96.4 

39.0 

64 

152.1 

61.4 

24 

207.  7 

83.9 

84 

263.  3 

106.4 

45 

41.7 

16.9 

05 

97.4 

39.3 

65 

153.  0 

61.8 

25 

208.  6 

84.3 

85 

264.  2 

106.8 

46 

42.7 

17.2 

06 

98.3 

39.7 

66 

153.  9 

62.2 

26 

209.5 

84.7 

86 

265.  2 

107.1 

47 

43.6 

17.6 

07 

99.2 

40.1 

67 

154.  8 

62.6 

27 

210.  5 

85.0 

87 

266. 1 

107.  5 

48 

44.5 

18.0 

08 

100.1 

40.5 

68 

155.8 

62.9 

28 

211.4 

85.4 

88 

267.  0 

107.9 

49 

45.4 

18.4 

09 

101.1 

40.8 

69 

IM.  7 

63.  3 

29 

212.  3 

85.8 

89 

268.  0 

108.3 

50 

46.4 

18.7 

10 

102. 0 

41.2 

70 

157.  6 

63.7 

30 

213.3 

86.2 

90 

268.  9 

269.  8 

108.6 
109.0 

51 

47.3 

19.1 

111 

102. 9 

41.6 

171 

158.  5 

64.1 

23  f 

214.2" 

86.5 

291 

52 

48.2 

19.5 

12 

103.  8 

42.0 

72 

159. 5 

64.4 

32 

215. 1 

86.9 

92 

270.  7 

109.4 

53 

49.1 

19.9 

13 

104.  S 

42.  3 

73 

160.4 

64.8 

33 

216.0 

87.3 

93 

271.  7 

109.8 

54 

50.1 

20.2 

14 

105.  7 

42.7 

74 

161.3 

65.2 

34 

217.0 

87.7 

94 

272.  6 

110.1 

55 

51.0 

20.6 

15 

106.6 

43.1 

75 

162.3 

65.6 

35 

217.9 

88.0 

95 

273.  5 

110.5 

56 

51.9 

21.0 

16 

107.  6 

43.5 

76 

163.2 

65.9 

36 

218.8 

88.4 

9() 

274.  4 

110.9 

67 

52.8 

21.4 

17 

108.5 

43.8 

77 

164.1 

66.  3 

37 

219.  7 

88.8 

97 

275.  4 

111.3 

58 

53. 8 

21.7 

18 

109.4 

44.2 

78 

165.0 

66.  7 

38 

220.7 

89.2 

98 

276.  3 

111.6 

59 

54.7 

22.1 

19 

110.3 

44.6 

79 

166.  0 

67.1 

39 

221.6 

89.5 

99 

277. 2 

112.0 

60 

55.6 

22.5 

20 

111.3 

45.0 

80 

166.9 

67.4 

40 

222. 5 

89.9 

300 

278.2 

112.4 

DlBt. 

Dep. 

Lat. 

Dlst. 

Dep. 

Lat. 

Dlst. 

Dep. 

Lat. 

Dlst. 

Dep. 

Lat. 

Diet. 

Dep. 

Lat. 

68°  (112°,  24 

<°,  292 

')• 

TABLE  2. 
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Difference  of  Latitude  and 

Departure  tor 

22°  (158°,  202°,  338°). 

Dirt. 

Lnt. 

Dcp. 

Dist.  ,     Lat. 

Dcp. 

Dist. 

Liit. 

Dcp. 

Dist. 

1      Lat.         Dep. 

Dist. 

Lat. 

Dep. 

301 

279.1 

112.7 

361 

334.7 

135.2 

421 

390.3 

157.7 

481 

1 
446.0    180.2 

541 

501.6 

202.7 

02 

280.0 

113.1 

62 

335. 6 

135. 6 

22 

391.3 

158. 1 

82 

446.  9 

180.6 

42 

502. 5 

203.1 

03 

280. 9 

113.5 

63 

336.6 

136.0 

23 

392.  2 

158. 4 

83 

447.8 

180.9 

43 

503. 4 

203.  5 

(H 

281.9 

113.9 

64 

337. 5 

136. 3 

24 

393. 1 

158.8 

84 

448.8 

181.3 

44 

504.4 

203.8 

05 

282.  8 

114.2 

65 

338. 4 

136.7 

25 

394.1 

159.  2 

85 

449.7 

181.7 

45 

505.  3 

204.2 

06 

283.  7 

114.6 

66 

339.3 

137.1 

26 

395.  0 

159.  6 

86 

450.6 

182.1 

46 

506. 2 

204.6 

07 

284.  6 

115.0 

67 

340.3 

137.5 

27 

395.  9 

159.  9 

87 

451.6 

182.4 

47 

507.2 

205.0 

08 

285.  6 

115.4 

68 

341.2 

137.8 

28 

396.8 

160. 3 

88 

452.5 

182.8 

48 

508. 1 

205.3 

09 

286.  5 

115.7 

69 

342.1 

138.2 

29 

397.8 

160.7 

89 

453.4 

183.  2 

49 

509. 0 

205.7 

10 
311 

287.4 

116.1 

70 

343.1 
344.0 

138.6 

30 

398.7 

161.1 

90 

454.3 

183.  6 
"184.  0 

50 
551 

510.0 
510.9 

206.1 
206. 5 

288.4 

116.5 

371 

139.0 

431 

399.6 

161.4 

491 

455.  3 

12 

L>89.  3 

116.8 

72 

344.9 

139.3 

32 

400.5 

161.8 

92 

456.  2 

184.3 

52 

511.8 

206.8 

13 

290.2  ^117.2 

73 

345.  8 

139.7 

33 

401.5 

102.2 

93 

457.1 

184.7 

53 

512.7 

207.2 

14 

291.1  ilir.ti 

74 

346.8 

140.1 

34 

402.4 

162.6 

94 

458.0 

185. 1 

54 

513.6 

207.6 

15 

292.1  1  118.  0 

75 

347.7 

140.5 

35 

403.3 

162. 9 

95 

459.0 

185.  4 

55 

514.6 

208.0 

16 

293.0 

118.3 

76 

348.6 

140.8 

36 

404.3 

163.  3 

96 

459.9 

185.  8 

56 

515.5 

208.3 

17 

293.9 

118.7 

77 

349.5 

141.2 

37 

405.  2 

163.  7 

97 

460.8 

186.  2 

57 

516.4 

208.7 

18 

294.8 

119.1 

78 

350.  5 

141.6 

38 

406.1 

104.1 

98 

461.8 

186.6 

58 

517.4 

209.1 

19 

295.8 

119.5 

79 

351.4 

141.9 

39 

407.0 

164.4 

99 

462.7 

186.9 

59 

518.3 

209.4 

20 
321 

296.7 
297. 6 

JJ^ 

80 

352.3 

142.3 

40 

408.0 

164.8 

500 

463.6 

187.3 

60 

519.2 
520. 1 

209.8 

120.  2 

381 

353. 3 

142.7 

441 

408.  9 

165.2 

501 

464.5 

187.7 

561 

210.2 

22 

298.6 

120.  6 

82 

354.2 

143.1 

42 

409.8 

165.5 

02 

465.4 

188.0 

62 

521. 0 

210.5 

23 

299.5 

121.0 

83 

355. 1 

143.  4 

43 

410.7 

165.9 

03 

466.4 

188.  4 

63 

522.0 

210.9 

24 

300.4 

121.  3 

84 

356. 0 

143.8 

44 

411.7 

1G6.3 

04 

467. 3 

188.8 

64 

522.9 

211.3 

25 

301.3 

121.7 

85 

357. 0 

144.2 

45 

412.  6 

166.7 

05 

468.2 

189.2 

65 

523.8 

211.7 

26 

302.3 

122.1 

86 

357.9 

144.6 

46 

41.3.  5 

167.0 

06 

469.2 

189.5 

66 

524.8 

212.0 

27 

303.  2 

122. 5 

87 

358. 8 

144.9 

47 

414.  5 

167.4 

07 

470.1 

189.  9 

67 

525.7 

212.4 

28 

304.1 

122.8 

88 

359.  7 

145.3 

48 

415.4 

167.8 

08 

471.0 

190.3 

68 

526.6 

212.8 

29 

305. 0 

123.2 

89 

360.7 

145.7 

49 

416.3 

168.2 

09 

471.9 

190.7 

69 

527. 5 

213.2 

30 
331 

306.0 
306.  9 

123.6 

90 

361.6 

146.1 

50 

417.2 

168.5 

10 

472.9 
473.8 

191.1 
191.4 

70 
571 

528.5 

213.5 

124.0 

391 

362.5 

146.4 

451 

418.2 

168.9 

511 

529.4 

213.9 

32 

307.8    124.3 

92 

363.5 

146.8 

52 

419.1 

169.3 

12 

474.7 

191.  8 

72 

530.3 

214. 3 

33 

308.  8  '  124.  7 

93 

364.4 

147.2 

53 

420.  0 

169.7 

13 

475.6 

192.2 

73 

531.2 

214.7 

34 

309.  7    125. 1 

94 

365.3 

147.6 

54 

420.  9 

170.0 

14 

476.  6 

192.5 

74 

532.2 

215.0 

35 

310.6    125.5 

95 

366.2 

147.9 

55 

421.9 

170.4 

15 

477.5 

192.9 

75 

533. 1 

215.  4 

36 

311.5  U25.8 

96 

367.2 

148.3 

56 

422.8 

170.8 

16 

478.4 

193.3 

76 

534. 0 

215.8 

37 

312.5  il26.2 

97 

368.1 

148.7 

57 

423.7 

171.2 

17 

479.3 

193.7 

77 

534.9 

216.2 

38 

313.4    126.6 

98 

369.0 

149.1 

58 

424.6 

171.5 

18 

480.3 

194.0 

78 

535.9 

216.5 

39 

314.3    127.0 

99 

369.9 

149.4 

59 

425. 6 

171.9 

19 

481.2 

194.4 

79 

536.8 

216.9 

40 

31.5.2    127.3 

400 

370.9 

149.8 

60 

426.5 

172.3 

20 

482.1 

194.8 

80 

537.7 

217.3 

341 

316.2  1127.7 

401 

371.8 

160.2 

461 

427.4 

172.7 

521 

483.0 

195.2 

581 

538.6 

217.7 

42 

317.1     128.1 

02 

372.7 

150.  6 

62 

428.  4 

173.0 

22 

484.0 

195.5 

82 

539.6 

218.0 

43 

318. 0    128. 5 

03 

373.7 

150.9 

63 

429.3 

173. 4 

23 

484.9 

195.9 

83 

540.5 

218.4 

44 

319.  0  !  128.  8 

04 

374.6 

151.3 

64 

430.2 

173.8 

24 

485. 8 

196.3 

84 

541.4 

218.8 

45 

319.9    129.2 

a5 

375.5 

151.7 

65 

431.1 

174.2 

25 

486.7 

196.7 

85 

542.4 

219.2 

46 

320.  8    129. 6 

06 

376.4 

152.1 

66 

432.1 

174.5 

26 

487.7 

197.0 

86 

543.3 

219.5 

47 

321. -7    130.0 

07 

377.4 

152.4 

67 

433.0 

174.9 

27 

488.6 

197.4 

87 

544.2 

219.9 

48 

322.7    130.3 

08 

378.3 

1.52. 8 

68 

433. 9 

175.3 

28 

489.5 

197.8 

88 

545.1 

220.3 

49 

323.6    130.7 

09 

379.2 

153. 2 

69 

4.34.  8 

175.7 

29 

490.4 

198.2 

89 

546.1 

220.7 

50 

324.5    131.1 

10 

.380. 1  1 153. 6 

70 

4.35.  8 

176.0 

.30 

491.4 

198.5 

90 

547.  0 

221.0 
221.4 

:ir>l 

325.4     131.5 

411 

381.1  1153.9 

471 

436.  7 

176.4 

531 

492.3 

198.9 

591 

547.9 

52 

326.4 

131.8 

12 

382. 0    154. 3 

72 

437.6 

176.8 

32 

493.2 

199.3 

92 

548.9 

221.8 

53 

327.3 

1.32.  2 

13  1  382.9  1154.71 

73 

438.6 

177.2 

.33 

494.2 

199.7 

93 

549.  8 

222.2 

54 

328.2 

132. 6 

14 

383.  9    155. 1 

74 

439.5 

177.5 

■M 

495.1    200.0 

94 

550.  7 

222.5 

55 

329.2 

133.0 

15 

384.  8    155.  4 

75 

440.4 

177.9 

35 

496.0    200.4 

95 

551.7 

222. 9 

56 

330.1  ,133.3 

16 

385.  7  1  1.55.  8 

76 

441. 3 

178.3 

36 

496.9    200.8 

96 

552.  6 

22.3.'  3 

57 

331.0  ll33.  7 

17 

386.6    156.2 

77 

442.3 

178.7 

37 

497. 9 

201.2 

97 

553. 5 

223.  7 

58 

332. 0  1 134. 1 

18 

387.6    156.6 

78 

443.2 

179.0 

38 

498.8 

201.  5 

98 

554. 4 

224.0 

59 

332.9  |]34.5 

19 

388.5    156.9 

79 

444.1 

179.4 

39 

499.7 

201.9 

99 

555. 4 

224.4 

60 

333. 8  '  134. 8 

20 

389.  4  1 157.  3 

80 

445.0 

179.8 

40 

500.7 

202.3 

600 

556. 3 

224.8 

Dist. 

Dep.    1    Lat. 

Dirt.  1     Dep.        Lat.   | 

Diet. 

Dep. 

Lat. 

Dist. 

Dep.        Lat.  | 

Dist. 

Dep. 

Lat. 

6 

8°  (11 

2°,  248°,  292° 

. 

1 
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TABLE  2. 

Difference  of  Latitude  and  Departure  for  23°  (157°,  203°,  337 

')• 

DLst. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat 

Dep. 

Dist. 

Lat 

Dep. 

Dist 

Lat 

Dep. 

1 

0.9 

0.4 

61 

56.2 

23.8 

121 

111.4 

47.3 

181 

166.6 

70.7 

241 

221.8 

94.2 

2 

1.8 

0.8 

62 

57.1 

24.2 

22 

112.3 

47.7 

82 

167.  5 

71.1 

42 

222.  8 

94.6 

3 

2.8 

1.2 

63 

58.0 

24.6 

23 

113.2 

48.1 

83 

168.5 

71.5 

43 

223.  7 

94.9 

4 

3.7 

1.6 

64 

58.9 

25.0 

24 

114.1 

48.5 

84 

169.4 

71.9 

44 

224.  6 

95.3 

0 

4.6 

2.0 

65 

59.8 

2.5.4 

25 

115.1 

48.8 

85 

170.3 

72.3 

45 

225.  5 

95.7 

6 

5.5 

2.3 

66 

60.8 

25.8 

26 

116.0 

49.2 

86 

171.2 

72.7 

46 

226.  4 

96.1 

7 

6.4 

2.7 

67 

61.7 

26.2 

27 

116.9 

49.6 

87 

172.1 

73.1 

47 

227.  4 

96.5 

8 

7.4 

3.1 

68 

62.6 

26.6 

28 

117.8 

50.0 

88 

173.1 

73.5 

48 

228.3 

96.9 

9 

8.3 

3.5 

69 

63.5 

27.0 

29 

118.7 

50.  4 

89 

174.0 

73.8 

49 

229.2 

97.3 

10 

9.2 

3.9 

70 

64.4 

27.4 
27.7 

30 
131 

119.7 
120.6 

.50.8 
51.2 

90 

174.  9 

175.  8 

74.2 

50 

230.1 
231.0 

97.7 
98.1 

11 

10.1 

4.3 

71 

65.4 

191 

74.6 

251 

12 

11.0 

4.7 

72 

66.3 
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145.6 

18 

381.9 

170.0 

78 

436.7 

194.4 

38 

491.  5 

218.8 

98 

546.3 

243.2 

59 

328.0 

146.0 

19 

382.  8 

170.4 

79 

437.6 

194.8 

39 

492.4 

219.2 

99 

547.2 

243.6 

60 

328.9 

146.4 

20 

383.  7 

170.8 

80 

438.5 

195.2 

40 

493.3 

219.6 

600 

548.1 

244.0 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Di-p. 

Lat. 

Dirt. 

Dep. 

Lat. 

Dist. 

Dep. 

I^t. 

66°  (1 

14°,  246 

°,  294° 

)■ 
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TABLE  2. 

Difference  of  Latitude  and 

Departure  for  25°  (155°,  205°,  335° 

)• 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

0.9 

0.4 

61 

55.3 

25.8 

121 

109.7 

.51.1 

181 

164.0 

76.5 

241 

218.4 

101.9 

2 

1.8 

0.8 

62 

56.2 

26.2 

22 

110.6 

51.6 

82 

164.9 

76.9 

42 

219.  3 

102.3 

3 

2.7 

1.3 

63 

57.1 

26.6 

23 

111.5 

.52.0 

83 

16.5.9 

77.3 

43 

220.2 

102.7 

4 

3.6 

1.7 

64 

58.0 

27.0 

24 

112.4 

.52.4 

84 

166.8 

77.8 

44 

221.1 

103. 1 

5 

4.5 

2.1 

0)5 

58.9 

27.5 

25 

113.3 

.52.  8 

.So 

167.7 

78.2 

45 

222.0 

103.5 

6 

5.4 

2.5 

66 

59.8 

27.9 

26 

114.2 

53.  2 

86 

168.6 

78.  6 

46 

223.0 

104.0 

7 

6.3 

3.0 

67 

60.7 

28.3 

27 

115.1 

.53.  7 

87 

169.5 

79.0 

47 

223.  9 

104.4 

8 

7.3 

3.4 

68 

61.6 

28.7 

28 

116.0 

.54.1 

88 

170.4 

79.5 

48 

224.8 

104.8 

9 

8.2 

3.8 

69 

62.5 

29.2 

29 

116.9 

54.  5 

89 

171.3 

79.  9 

49 

225.  7 

105.  2 

10 

9.1 

4.2 

70 

6.3.4 

29.6 

.30 

117.8 

54.  9 

90 

172.2 

80.3 

50 

226!  6 

105.  7 

11 

10.0 

4.6 

71 

64.3 

30.  0 

131 

118.7  i  .>5.4 

191 

17.3.  1 

80.7 

251 

227.5 

106.1 

12 

10.9 

5.1 

72 

65.3 

30.4 

32 

119.6  1  .=1.5.8 

92 

174.0 

81.1 

52 

228.  4 

106.5 

13 

11.8 

5.5 

73 

66.2 

30.9 

33 

120.5 

56.2 

93 

174.9 

81.6 

53 

229.  3 

106.9 

14 

12.7 

5.9 

74 

67.1 

31.3 

34 

121.4 

.56.6 

94 

175.8 

82.0 

54 

230.  2 

107.3 

15 

13.6 

6.3 

75 

68.0 

31.7 

,35 

122.4 

57.  1 

95 

176.7 

82.4 

55 

231.1 

107. 8 

16 

14.5 

6.8 

76 

68.9 

.32.1 

36 

123.  3 

57.5 

96 

177.6 

82.8 

.56 

232. 0 

108.  2 

17 

15.4 

7.2 

77 

69.8 

32. 5 

37 

124.2 

57.9 

97 

178.5 

83.  3 

57 

232.9 

108.6 

18 

16.3 

7.6 

78 

70.7 

33.0 

3S 

125. 1 

.58.  3 

98 

179.4 

83.  7 

58 

233.  8 

109.  0 

19 

17.2 

8.0 

79 

71.6 

33.  4 

.39 

126.0 

.58.7 

99 

1,80.  4 

84.1 

59 

234.7 

109.5 

20 

18.1 

8.5 

80 

72.5 

3.3.8 

40 

126.  9 

.59.2 

200 

181.3 

84.5 

60 

235.  6 

109.9 

21 

19.0 

8.9 

81 

73.4 

34.  2 

141 

127.8 

.59.  6 

201 

182.Y 

84.9 

261 

23675 

110.3 

22 

19.9 

9.3 

82 

74.3 

34.7 

42 

128.7 

60.  0 

02 

183.1 

8.5.4 

62 

237.5 

110.7 

23 

20.8 

9.7 

83 

75.2 

35.1 

43 

129.6 

60.4 

03 

1,S4.0  1  8.5.8 

63 

238.  4 

111.1 

24 

21.8 

10.1 

84 

76.1 

35.5 

44 

1.30. 5 

60.  9 

04 

184.  9  I  86.  2 

64 

239.3 

111.6 

25 

22.  7 

10.6 

85 

77.0 

35.9 

45 

131.4 

61.3 

05 

18.5.8     86.6 

65 

240.2 

112.0 

26 

23.6 

11.0 

86 

77.9 

36.3 

46 

132.3 

61.7 

06 

186.  7  •  87.  1 

66 

241.1 

112.4 

27 

24.5 

11.4 

87 

78.8 

.36.8 

47 

133.2 

62.1 

07 

187.6     87.5 

67 

242.0 

112.8 

28 

25.4 

11.8 

88 

79.8 

37.2 

48 

1,34. 1 

62.5 

08 

18,8.5  ■  87.9 

68 

242.9 

113.3 

29 

26.3 

12.3 

89 

80.7 

.37.6 

49 

13.5.0 

63.0 

09 

189.  4      ,S8.  3 

69 

243.8 

113.7 

30 

27.2 
28.1 

12.7 

90 

81.6 

.38. 0 
38.5 

50 

135.9 
136.  9 

6.3.4 
63.8 

10 

190.3 

.88.7 

70 
271 

244.7 

114.1 

31 

13.1 

91 

82.5 

151 

211     191.2 

89.2' 

245.  6 

114.5 

32 

29.0 

13.5 

92 

83.4 

38.9 

52 

137.  8 

64.2 

12 

192.1 

89.6 

72 

246.  5 

1 1.5. 0 

33 

29.9 

13.9 

93 

84.3 

39.3 

53 

138.  7 

64.7 

13 

193.0 

90.0 

73 

247.  4 

11.5.4 

34 

30.8 

14.4 

94 

8.5.2 

39.7 

54 

139.6 

65. 1 

14 

193.9 

90.4 

74 

248.  3 

11.5.8 

35 

31.7 

14.8 

95 

86.1 

40.1 

f>r, 

140.5 

65.  5 

15 

194.9 

90.  9 

75 

249.  2 

116.2 

36 

32.6 

15.2 

96 

87.0 

40.6 

56 

141.4 

6.5.9 

16 

195.8 

91.3 

76 

2.50. 1 

116.6 

37 

33.5 

15.6 

97 

87.9 

41.0 

57 

142.  3 

66. 4 

17 

196.7 

91.7 

77 

251.0 

117.1 

38 

34.4 

16.1 

98 

88.8 

41.4 

58 

143.2 

66.8 

18 

197.6 

92.1 

78 

252. 0 

117.5 

•  39 

35. 3 

16.5 

99 

89.7 

41.8 

59 

144.1 

67.2 

19 

198.5 

92.6 

79 

252. 9 

117.9 

40 

36.3 

16.9 

100 

90.6 

42.3 

60 

145.  0 

67.6 

20 

199.  4     93.  0 

80 

253. 8 

118.3 

41 

37.2 

17.3 

101 

91.5 

42.7 

161 

145.  9 

68.0 

221 

200.  3     93.  4 

281 

2.54.7 

118.8 

42 

38.1 

17.7 

02 

92.4 

4.3.1 

62 

146.8 

68.  5 

22 

201.2     93.8 

82 

255. 6 

119.2 

43 

39.0 

18.2 

03 

93. 3 

43. 5 

63 

147.7     68.9 

23 

202.  1  1  94.  2 

83 

2.56.  5 

119.6 

44 

39.9 

18.6 

04 

94.3 

44.0 

64 

148.6 

m.  3 

24 

203.  0  i  94.  7 

84 

257.  4 

120.0 

45 

40.8 

19.0 

Of) 

9,7.2 

44.4 

05 

149.5 

69.7 

25 

203.  9  '  95.  I 

85 

258.  3 

120.4 

46 

41.7 

19.4 

06 

96.1 

44.8 

66 

1.50.4 

70.  2 

26 

204.8  '  9.').  5 

8(i 

2.5!t.  2 

120.9 

47 

42.6 

19.9 

07 

97.0 

45.2 

67 

151.4 

70.6 

27  1  205.  7  i  !'5.  9 

87 

260.  1 

121.3 

48 

43.  5 

20.3 

08 

97.9 

45.6 

68 

1.52.3 

71.0 

28     206. 6 

96.4 

88 

261.0 

121.7 

49 

44.4 

20.7 

09 

98.8 

46.1 

69 

1.53.2 

71.4 

29     207. 5 

96.8 

89 

261.9 

122.  1 

50 

45.  3 

21.1 

10 
111 

99.7 
100.6 

46.5 
46.  9 

70 
171 

1.54. 1 
1.5.5.0 

71.8 

30     208. 5 

97.  2 

90 

262.  8 
26.3.T 

122.6 

51 

46.2 

21.6 

72.  3 

231 

209.4 

97.6 

291 

12.3.0 

52 

47.1 

22.0 

12 

101.5 

47.3 

72 

1.55.  9 

72.7 

32 

210. 3 

98.0 

92 

264.  6 

123.4 

53 

48.0 

22.4 

13 

102.4 

47.  K 

73 

1.56.  8 

7.3.1 

33 

211.2 

98.  5 

93 

2r..5.  5 

12.3.8 

54 

48.9 

22.8 

14 

103.3 

48.2 

74 

1.57.  7 

73. 5 

34 

212.1 

98.9 

94 

2i>t).  5 

124.2 

55 

49.8 

23.2 

15 

104.2 

48.  6 

75 

1.58. 6 

74.0 

.35 

213.0 

99.3 

95 

267.  4 

124.  7 

56 

50.8 

23.7 

16 

105.1 

49. 0 

76 

1,59.5 

74.4 

36 

21.3. 9 

99.7 

96 

268.  3 

125.  1 

57 

51.7 

24.1 

17 

106.0 

49.4 

77 

160.4 

74.8 

37 

214.8 

KKI.  2 

97 

269.  2 

125.  5 

58 

52.6 

24.5 

18 

106.9 

49.9 

78 

161.3 

7.5.2 

:m 

21.5. 7 

100.  6 

98 

270.1 

12.5.9 

59 

53.5 

24.9 

19 

107.9 

50.  3 

79 

162.2 

75.6 

39 

216.6 

101. 0 

99 

271.0 

126.4 

60 

54.4 

25.4 

20 

108.8 

50.7 

80 

163.1 

76.1 

40 

217.5    101.4 

.300 

271.9 

126.3 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lnt 

Dist. 

Dop. 

Lat. 

Dist. 

Dep.    j    Ut. 

Dist. 

Dep. 

Ut. 

i5°  (1 

15°,  245°,  2<15° 

)• 

TABLE  2. 
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Difference  of  Latitude  and  Departure  for  25°-  (155°,  205°,  335° 

)• 

I)l8t. 

Ut.    1  Dep. 

pist. 

Lat. 

Dt-p. 

Dist. 

Lat.     1    Dop. 

Dim. 

Lat. 

Dep. 

Dist. 

Lat.     1    Dep. 

SOI 

272.8    127.2 

361 

327.1 

152.  5 

421 

381.5 

177.9 

481 

435.  9 

203.3 

541 

490.  3     228.  6 

02 

273.  7  '  127. 6 

62 

328.  0 

153.  0 

22 

382.4 

178.  3 

82 

436. 8 

203.7 

42 

491.2     229.0 

03 

274.6    128.0 

63  i  ,329.0 

1.53.4 

23 

383.  3 

178.7 

83 

437.7 

204.1 

43 

492. 1  '  229.  4 

m 

275. 5  ;  128. 4 

64 

329.  9 

153.  8 

24 

384.  2 

179.2 

84 

438.6 

204.5 

44 

493.0  ;  229.9 

05 

276.4  I  128.9 

65 

330.  8 

1.54.2 

25 

385. 1 

179. 6 

85 

439. 5 

204.9 

45 

493.  9     230.  3 

oc 

277.  3  1 129.  3 

66 

331.7 

1.54.6 

26 

3S(>.  0 

180.0 

86 

440.4 

205.  4 

46 

494.  8  ,  2.30.  7 

07 

278.2 

129.7 

67 

332.  6 

155. 1 

27 

387.  0 

180.4 

87 

441.3 

205.  8 

47 

495.7     231.1 

08 

279.  1 

130.1 

68 

333.5 

1.55.  5 

28 

387.  9 

180.  9 

88 

442.  2 

206.  2 

48 

496.6     231.6 

0^ 

280.0 

130.  6 

69 

334.  4 

155.  9 

29 

.388.  8 

181.3 

89 

443.1 

206.6 

49 

497.5  1  2.32.0 

10 

280.9  1  131.0 

70  i  335. 3 

1.56^;^ 

30 

389.7 

181.7 

90  1  444.  0  1  207.  1 

50 

498.4     232.4 

:ni 

281.8    131.4 

371 

3.36.  2 

1.56.  8 

431" 

390.  6 

182.1 

491 

444.9 

207.  5 

551 

499. 3  ,  232.  8 

12 

282.7     131.8 

72 

337. 1 

1.57.2 

32 

391.5 

182.  5 

92 

445.9 

207.9 

52 

500.  2     233.  2 

13 

283.6    132.2 

73 

338.0 

1.57.  6 

33 

392.4 

183.0 

93 

446.8 

208.  3 

53 

501.1     23.3.7 

14 

284.5  1132.7 

74 

338.9 

1.58.  0 

;m 

393.  3 

183.4 

94 

447.7 

208.7 

54 

502. 0  :  234. 1 

15 

285.  4  1  133. 1 

75 

339. 8 

1.58.  5 

35 

394.  2 

183.  8 

95 

448.  6 

209.1 

55 

503.0  1  234.5 

16 

286.  4  '  133.  5 

76 

340.7 

158.9 

36 

395.  1 

184.2 

96 

449.  5  1  209.  6 

5(> 

.503.9  1  23.5.0 

17 

287.3    133.9 

77 

341.6 

159.3 

37 

396.  0 

184.7 

97 

4,50.4  1210.0 

57 

.504.8  1  23.5.4 

18 

288.2     134.4 

78 

342.5 

1.59.  7 

38 

396.  9 

185. 1 

98 

451.3  1210.4 

58 

505.  7  ,  2:5.5.  8 

19 

289.  1     134.  8 

79 

343. 5 

160. 1 

.39 

397.8 

185.  5 

99 

452.  2  \  210.  9 

59 

SOti.O     2.36.2 

20 

290.0    135.2 

80 

344.  4 

160.  6 

40 

398.7 

185.  9 

500 

4.5,3.1  1211.3 

60 

.507.5  1  236.6 

321 

290.  9    135.  6 

381 

345.3 

161.0 

441 

399.6 

186.  3 

.501 

4.54.0    211.7 

.561 

508.  4  1  237. 1 

22 

291.8     136.1 

82 

346.  2 

161.4 

42 

400.6 

186.8 

02 

4-54.9    212.1 

62 

.509.3  '  237.5 

23 

292.7     136.5 

83 

347.1 

161.8 

43 

401.5 

187.2 

03 

455.8  1212.5 

63 

510.2  1  237.9 

•-M 

293.  6    136.  9 

84 

348.  0 

162.  3 

44 

402.4 

187.  6 

04 

456.7 

213.  0 

64 

511.1 

238.3 

•_'."( 

294.5    137.3 

85  i  348.9 

162.  7 

45 

403.  3 

188.0 

05 

457.  7 

213.4 

65 

512.0 

238.7 

L'ti 

2',t5.4     137.7 

86  i  :M9.8 

163.1 

40 

404.2 

188.  5 

06 

458.6 

213.8 

66 

.512.  9 

239.2 

27 

296.  3     138. 2 

87  1  350.7 

163,  6 

47 

405.1  1188.9 

07 

459.5 

214.2 

67 

513.8  1  239.6 

28 

297.  2    138.  6 

88     351.6 

163.  9 

48 

406.0    189.3 

08 

460.4 

214.7 

68 

514.  8  1  240.  1 

29 

298. 1     139.  0 

89  !  352.5 

164.4 

49 

406.  9  1 189.  7 

09 

461.3  1215.1 

69 

51.5.7     240.5 

30 
331' 

299.  0  ;  139.  4 

90 

353.4 
3.54.  3 

164.8 
165.  i 

50 

407.  8  1 190.  1 

10 

462.2 

215. 5 
215.  9 

70 
571 

516.6 
.517:5 

240.9 

300.  0 

139.  9 

391 

45  f 

408.  7  i  190.  6 

511 

463.  1 

241.  S 

32 

300.  9 

140.  3 

92 

355.  2 

165.6 

52 

409.6 

191.0 

12 

464.0 

216.  4 

72 

518.4 

241.7 

33 

301.8 

140.7 

93 

356.1 

166.1 

53 

410.5 

191.4 

13 

464.9 

216.8 

73 

519.  3 

242. 1 

34 

302.7 

141.1 

94 

357.  0 

166.5 

54 

411.4 

191.8 

14 

465.8 

217.2 

74 

520.2 

242.6 

35 

303.6 

141.5 

95 

358.0 

166.9 

.55 

412.3 

192.3 

15 

466.7 

217.7 

75 

521.1 

243.0 

:i6 

304. 5 

142.0 

96 

358.9 

167.3 

56 

413.  2 

192.  7 

16 

467.6 

218.1 

76 

522.0 

243.  4 

37 

305.4     142.4 

97^ 

359.  8 

167.7 

57 

414.1  1193.1 

17 

468.5 

218.5 

77 

522.9 

243.  8 

38 

306.3    142.8 

98 

360.7 

168.2 

58 

415.1 

193.5 

18 

469.4 

218.9 

78 

523.8 

244.3 

39 

307.2    143.2 

99 

361.6 

168.6 

59 

416.0 

194.0 

19 

470.  3 

219.3 

79 

524.7 

244.7 

40 

308.  1     143.  7 

400 

362.5 

169.0 

60 

416.9 

194.4 

20 

471.2 

219.8 

80 

525.6 

245.1 

341 

309.0 

144.1 

401 

363.4 

169.4 

461 

417.8 

194.8 

521 

472.2 

220.  2 

.581 

526. 5 

245.  5 

42 

309.9 

144.5 

02 

364.3 

169.9 

62 

418.7 

195.  2 

22 

473.  1 

220.6 

82 

527.  4 

246.0 

43 

310.8 

144.9 

03 

36.5.  2 

170.3 

63 

419.6 

195.6 

23 

474.0 

221.0 

83 

528.3 

246.4 

44 

311.7 

145.4 

04 

366.1 

170.7 

64 

420.  5 

196.1 

24 

474.9 

221.4 

84 

529.  3 

246.8 

45 

312.6 

145.8 

05 

367.0 

171.  1 

65 

421.4 

196.5 

25 

475.8 

221.9 

85 

530.  2 

247.2 

46 

313. 5 

146.2 

06 

367.9 

171.6 

66 

422.3 

196.9 

26 

476.7 

222.3 

86 

531.1 

247.7 

47 

314.5 

146.6 

07 

368.8 

172.0 

67 

423.2 

197.3 

27 

477.6 

222.7 

87 

532.0 

248.1 

48 

315.4  1147.0 

08 

369.7 

172.4 

68 

424.1 

197.8 

28 

478.5 

223.2 

88 

532.9 

248.  5 

49 

316.  3  1  147.  5 

09 

370.6 

172.8 

69 

425.0 

198.2 

29 

479.4 

223.6 

89 

533.8 

248.9 

50 
351 

317.2 
318.1 

147.9 
148.3 

10 
411 

371.5 
372.5 

173.2 

70 

425.9 
426.8 

198.6 

.30 

480.3 

224.0 

90 

534.7 

249.4 

173.7 

471 

199.0 

531 

481.2 

"224. 4 

591 

535.6 

249.8 

52 

319.0 

148.7 

12 

373. 4 

174.1 

72 

427.7 

199.4 

32 

482.1 

224.8 

92 

536.5 

250.  2 

53 

319.9 

149.2 

13 

374.3 

174. 5 

73 

428.6 

199.9 

33 

483.  0 

225.3 

93 

537.4 

2.50.  6 

54 

320.8 

149.  6 

14 

375. 2 

174.9 

74 

429.6 

200.  3 

34 

483.  9 

225.7 

94 

538.3 

251. 1 

55 

321.7  11.50.0 

15 

376.1 

17.5.4 

75 

430.  5 

200.7 

.35 

484.8 

226.1 

95 

539.  2 

251.5 

56 

322.  6  i  l.")0.  4 

16 

377.  0 

17.5.8 

76 

431.4 

201.1 

36 

485.  7 

226. 5 

96 

.540. 1 

251.9 

57 

.32.3.5     1.50.8 

17 

377.  9 

176.2 

77 

432.  3 

201.6 

37 

486.7 

226.9 

97 

541.0 

252.  3 

58 

.324.4    151.3 

18 

378.  8 

176.6 

78 

433.  2 

202.0 

38 

487.6 

227.4 

98 

541.9 

252.  7 

59 

325.3    151.7 

19 

379.  7 

177.0 

79 

434. 1 

202.4 

.39 

488.5 

227.8 

99 

.542.8 

253. 1 

60 

326.2    152.1 

20 

380.6 
Pep. 

177.5 

80 

435.  0 

202.8 

40 

489.4 

228.2 

600 

543.8 

253.6 

Lat. 

Di8t. 

Dep.         I^t. 

Dist. 

Lat. 

Dipt. 

Dep. 

Lat. 

Di.1t. 

Dep. 

Lilt. 

Dist. 

Pep. 

65°  (115°,  245°,  295°). 
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TABLE  2. 

Difference  of  latitude  and  Departure  for  26°  ( 154°,  206°,  334° 

)■ 

Dist. 

Lat. 

Dep. 

Dist. 

Ijit. 

Dep. 

Dist.       Lat. 

Dep. 

DLst. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

0.9 

0.4 

61 

54.8 

26.7 

121      108. 8 

.53.0 

181 

162.  7 

79.3 

241 

216.6 

105.6 

2 

1.8 

0.9 

62 

55.7 

27.2 

22     109. 7 

53. 5 

82 

163.6 

79.8 

42 

217.5 

106.1 

3 

2.7 

1.3 

63 

56.6 

27.6 

23     110.6 

.53.9 

83 

164.5 

80.2 

43 

218.4 

106. 5 

4 

3.6 

1.8 

64 

57.5 

28.1 

24 

111.5 

.54.4 

84 

16.5.4 

80.7 

44 

219.3 

107.0 

5 

4.5 

2.2 

65 

58.4 

28.5 

25 

112.3 

.54.8 

85 

166.3 

,81.1 

45 

220.2 

107.4 

6 

5.4 

2.6 

66 

59.3 

28.9 

26 

113.2 

.55.  2 

86 

167.2 

81.5 

46 

221.1 

107.8 

7 

6.3 

3.1 

67 

60.2 

29.4 

27 

114.1 

5.5.7 

87 

168.1 

82.0 

47 

222.  0 

108.3 

8 

7.2 

3.5 

68 

61.1 

29.8 

28 

115.0 

,56. 1 

88 

169.0 

,82.4 

48 

222.9 

108.7 

9 

8.1 

3.9 

69 

62.0 

30.  2 

29 

11.5.9 

56.5 

89 

169.9 

82.9 

49 

223.8 

109.2 

10 

9.0 

4.4 

70 

62.9 

30.7 

30 
13f 

116.8 

.57.0 
,57.  4 

90 

170.8 
171.  f 

8.3.3 
83.7 

,50 
251 

224.7 

109.6 
110.0 

11 

9.9 

4.8 

71 

63.8 

31.1 

117.7 

191 

225.  6 

12 

10.8 

5.3 

72 

64.7 

31.6 

32 

118.6 

,57.9 

92 

172.6 

84.2 

52 

226. 5 

110.5 

13 

11.7 

5.7 

73 

65.6 

.32.0 

,33 

119.5 

,58.3 

93 

173.5 

,84.6 

53 

227.4 

110.9 

14 

12.6 

6.1 

74 

66.5 

32.4 

34 

120.4 

,58.7 

94 

174.4 

8.5.0 

54 

228.  3 

111.3 

15 

13.5 

6.6 

75 

67.4 

32.  9 

.35 

121.  3 

,59.  2 

95 

175.3 

8.5.5 

,5,5 

229.  2 

111.8 

16 

14.4 

7.0 

76 

68.3 

33.3 

36 

122.2 

59.6 

96 

176.2 

8.5.9 

56 

230.1 

112.2 

17 

15.3 

7.5 

77 

69.2 

33.8 

37 

123.1 

60.1 

97 

177.1 

,86.4 

57 

231.0 

112.7 

18 

16.2 

7.9 

78 

70.1 

34.2 

38 

124.0 

60.5 

98 

178.0 

86.8 

58 

231.9 

113.1 

19 

17.1 

8.3 

79 

71.0 

34.6 

39 

124.9 

60.9 

99 

178. 9 

87.2 

59 

232. 8 

113.5 

20 

18.0 

8.8 

80 

71.9 

35. 1 

40 
141 

125.8 
126.  7 

61.4 

200 

179.8 

87.7 

60 

233.  7 
234.6 

114.0 
114.4 

21 

18.9 

9.2 

81 

72.8 

3.5.5 

61.8 

201 

180.7 

88.1 

261 

22 

19.8 

9.6 

82 

73.7 

35.9 

42 

127.6 

62.2 

02 

181.6 

88.6 

62 

2.35. 5 

114.9 

23 

20.7 

10.1 

83 

74.6 

.36.4 

43 

128.5 

62.7 

03 

182.  5 

89.0 

63 

2.36. 4 

11.5.3 

24 

21.6 

10.5 

84 

75.5 

36.8 

44 

129.4 

63.1 

04 

183.4 

89.4 

64 

237.3 

115.7 

25 

22.5 

11.0 

85 

76.4 

37.3 

45 

130. 3 

6,3.6 

05 

184.3 

89.9 

65 

238.2 

116.2 

26 

23.4 

11.4 

86 

77.3 

37.7 

46 

131.2 

04.0 

06 

185.  2 

90.3 

66 

239.1 

116.6 

27 

24.3 

11.8 

87 

78.2 

.38.1 

47 

132. 1 

64.4 

07 

186. 1 

90.7 

67 

240.0 

117.0 

28 

25.2 

12.3 

88 

79.1 

38.6 

48 

133. 0 

64.9 

08 

186.9 

91.2 

68 

240.9 

117.5 

29 

26.1 

12.7 

89 

80.0 

39.0 

49 

133. 9 

65.  3 

09 

187.8 

91.6 

69 

241.8 

117.9 

30 

27.0 

13.2 
13.6 

90 
91 

80.9 

39.5 

50 
1.51 

134.8 

65.8 

10 

188.7 

92.1 

70 
271 

242.7 
243.6 

118.4 
118.8 

31 

27.9 

81.8 

39.9 

135.7 

66.2 

211 

189.6 

92.5 

32 

28.8 

14.0 

92 

82.7 

40.3 

52 

136.6 

66.6 

12 

190.5 

92.9 

72 

244.  5 

119.2 

33 

29.7 

14.5 

93 

83.6 

40.8 

53 

137.5 

67.1 

13 

191.4 

93.4 

73 

245.4 

119.7 

34 

30.6 

14.9 

94 

84.5 

41.2 

.54 

138.  4 

67.5 

14 

192.3 

93.8 

74 

246.  3 

120. 1 

35 

31.5 

15.3 

95 

85.4 

41.6 

55 

139.3 

67.9 

15 

193.2 

94.2 

75 

247.  2 

120.6 

36 

32.4 

15.8 

96 

86.3 

42.1 

56 

140.2 

68.4 

16 

194.1 

94.7 

76 

248. 1 

121.0 

37 

33.3 

16.2 

97 

87.2 

42.5 

57 

141.1 

68.8 

17 

195.0 

9.5.1 

77 

249.0 

121.4 

38 

34.2 

16.7 

98 

88.1 

43.0 

58 

142.0 

69.3 

18 

195. 9 

9,5.6 

78 

249.9 

121.9 

39 

35.1 

17.1 

99 

89.0 

43.4 

59 

142.9 

69.7 

19 

196.8 

96.0 

79 

250.8 

122. 3 

40 

36.0 

17.5 

100 

89.9 

43.8 

60 

143.8 

70.1 

20 

197.7 

96.4 

80 

251.  7 

122.7 

41 

36.9 

18.0 

101 

90.8 

44.3 

161 

144.7 

70.6 

221 

198.6 

96.9 

281 

252. 6 

123.2 

42 

37.7 

18.4 

02 

91.7 

44.7 

62 

14.5.6 

71.0 

22 

199.5 

97.3 

82 

253. 5 

123.6 

43 

38.6 

18.8 

03 

92.6 

45.2 

63 

146.5 

71.5 

23 

200.4 

97.8 

83 

254.4 

124.1 

44 

39.5 

19.3 

04 

93.5 

45.6 

64 

147.4 

71.9 

24 

201. 3 

9.8.2 

84 

255.  3 

124.5 

45 

40.4 

19.7 

05 

94.4 

46.0 

a5 

148.3 

72.3 

25 

202.2 

98.6 

85 

256.  2 

124.9 

46 

41.3 

20.2 

06 

95.3 

46.5 

66 

149.2 

72.8 

26 

203.1 

W.  1 

86 

257.  1 

125.4 

47 

42.2 

20.6 

07 

96.2 

46.9 

67 

150.1 

73.2 

27 

204.0 

99.  5 

87 

258.0 

125. 8 

48 

43.1 

21.0 

OS 

97.1 

47.3 

68 

151.0 

73.6 

28 

204.9 

99.9 

88 

258.  9 

126.3 

49 

44.0 

21.5 

09 

98.0 

47.8 

69 

151.9 

74.1 

29 

205.  8 

100.4 

89 

259.8 

126.7 

50 
51 

44.9 
45.8 

21.9 
22.4" 

10 
111 

98.9 
99.8 

48.2 
48.7 

70 
171 

152.8 
153.7 

74.5 

30 

206.7 

100.8 

90 

260.7 

127.1 

75.0 

231 

207. '6 

101.3 

291 

261.5 

127.6 

52 

46.7 

22.8 

12 

100.7 

49.1 

72 

154.  6 

75.4 

32 

208.  5 

101.7 

92 

262.4 

128.0 

53 

47.6 

23.2 

13 

101.6 

49.5 

73 

1.55. 5 

75.8 

33 

209.  4 

102.  1 

93 

263.  3 

128.4 

54 

48.5 

23.  7 

14 

102.5 

.50.0 

74 

156.4 

76.3 

34 

210.  3 

102.6 

94 

264.2 

128.9 

55 

49.4 

24. 1 

15 

103.  4 

50.4 

75 

157.  3 

76.7 

35 

211.2 

103.0 

95 

266.1 

129.3 

56 

50.3 

24.5 

16 

104.3 

.50.  9 

76 

158.  2 

77.2 

36 

212.1 

10,3.5 

96 

266.0 

129.8 

57 

51.2 

25. 0 

17 

105.  2 

51.3 

77 

159.1 

77.6 

37 

213.0 

103.  9 

97 

266.9 

130.2 

68 

52. 1 

25. 4 

18 

106.1 

51.7 

78 

160. 0 

78.0 

38 

213.9 

104.3 

98 

267.8 

130.6 

59 

53.  0 

25.  9 

19 

107.0 

.52.2 

79 

180.9 

78.5 

39 

214.8 

104.  8 

m 

268.7 

131.1 

60 

53.9 

26.  3 

20 

107.9 

52.6 

80 

161.8 

78.9 

40 

215.7 

ia5.2 

300 

269.6 

131.5 

Dlst. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist.  1     Dep. 

L.it. 

Dlst. 

Dep. 

Lat. 

Di-st. 

Si^pT 

LuU 

64°  (116°,  244'',  296° 

). 

TABLE 

2_ 

[Page  683 

Difference  of  Latitude  and  Depart 

ure  for  26°  ( 

154°,  206°,  334). 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

270.5 

132.0 

361 

324.  5 

158.3 

421 

378.4 

184.  6 

481 

432.3 

210.9 

541 

486.2 

237.2 

02 

271.4 

132.4 

62 

325.4 

158.7 

22 

379.3 

185. 0 

82 

433.2 

211.3 

42 

487.1 

237.  6 

03 

272.3 

132.  8 

63 

326.  3 

159.1 

23 

380.2 

185.  4 

83 

434.1 

211.7 

43 

488.  0 

238.0 

04 

273. 2 

133.  3 

64 

327.  2 

159.  6 

24 

381.1 

185. 9 

84 

435.0 

212.2 

44 

488.9 

238.  5 

05 

274. 1 

133.  7 

65 

328.  1 

160.0 

25 

382.0 

180.3 

85 

435.9 

212.6 

45 

489.8 

238. 9 

06 

275.0 

134.1 

66 

329.  0 

160.4 

26 

382.9 

186.  7 

86 

436.8 

213.  0 

46 

490.  7 

239.3 

07 

275.9 

134.6 

67 

329.9 

160.9 

27 

383.8 

187.2 

87 

437.7 

213.5 

47 

491.6 

239.8 

08 

276.8 

135.0 

68 

330.8 

161.3 

28 

384.7 

187.6 

88 

438.6 

213.9 

48 

492.5 

240.2 

09 

277.7 

135. 5 

69 

331.7 

161.8 

29 

385.6 

188.1 

89 

439.5 

214.4 

49 

493.4 

240.7 

10 

278.  6 

279.  5 

135. 9 

70 
371 

332.6 

162.2 

30 

386.5 

188.  5 

90 
491 

440.4 
441.3 

214.8 
215.2 

50 

494.3 

495.2 

241.1 

311 

136.  3 

333. 5 

162.6 

431 

387.4 

188.9 

551 

241.5 

12 

280.4 

136.8 

72 

334.4 

163.1 

32 

388.3 

189.4 

92 

442.2 

215.7 

52 

496.1 

242.0 

13 

281.3 

137.2 

73 

335.3 

163.5 

33 

389.2 

189.8 

93 

443. 1 

216.1 

53 

497.0 

242.4 

14 

282.2 

137.7 

74 

336.2 

164.0 

34 

390.1 

190. 3 

94 

444.0 

216.6 

54 

497.9 

242.9 

15 

283.1 

138.1 

75 

337.1 

164.4 

35 

391.0 

190.7 

95 

444.9 

217.0 

55 

498.8 

243.3 

16 

284.0 

138.5 

76 

338.0 

164.8 

36 

391.9 

191.1 

96 

44.5.8 

217.4 

56 

499.7 

243.7 

17 

284.9 

139.0 

77 

338.9 

165.3 

37 

392.8 

191.6 

97 

446.7 

217.9 

57 

500.6 

244.2 

18 

285.8 

139.4 

78 

339.8 

165.7 

38 

393.7 

192.0 

98 

447.6 

218.3 

58 

501. 5 

244.6 

19 

286.7 

139.8 

79 

340.7 

166.2 

39 

394.6 

192.4 

99 

448.5 

218.7 

59 

502.4 

245. 0 

20 

287.6 
288. 5 

140.3 

80 

341.5 

166.6 

40 

395. 5 

192.9 

500 

449.4 

219.2 

60 
561 

503.3 

245.5 

321 

140.7 

381 

342.4 

167.0 

441 

396.4 

193.3 

501 

450.  3 

219.6 

504.2 

245.9 

22 

289.4 

141.2 

82 

343.3 

167.  5 

42 

.397.  3 

193.8 

02 

451.2 

220.1 

62 

505. 1 

246.4 

23 

290.3 

141.6 

83 

344.2 

167.9 

43 

398.2 

194.2 

03 

452.  1 

220.  5 

63 

506.0 

246.8 

24 

291.2 

142.0 

84 

345.1 

168.3 

44 

399.1 

194.7 

04 

453.  0 

221.0 

64 

506.9 

247.3 

25 

292.1 

142.  5 

85 

346.0 

168. 8 

45 

400.0 

195. 1 

05 

453.  9 

221.4 

65 

507.8 

247.7 

26 

293.0 

142.9 

86 

346.9 

169.2 

46 

400.9 

195.5 

06 

454.8 

221.  8 

66 

508.7 

248.1 

27 

293.9 

143.4 

87 

347.8 

169.7 

47 

401.8 

196.0 

07 

455.  7 

222.3 

67 

509.6 

248.6 

28 

294.8 

143.8 

88 

348.7 

170.1 

48 

402.7 

196.4 

08 

456.  6 

222.  7 

68 

510.5 

249.0 

29 

295.7 

144.2 

89 

349.6 

170. 5 

49 

403.  6 

196.8 

09 

457.5 

223^1 

69 

511.4 

249.4 

30 

296.6 

144.7 

90 

350.  5 

171.0 

50 

404.5 

197.3 
197."  7 

10 

458.  4 

223.6 

70 

512.3 

249.9 

331 

297.5 

145.1 

391 

351.4 

171.4 

451 

405.4 

511 

459.  3 

224.0 

571 

513.2 

250.  3 

32 

298.4 

145.  6 

92 

352.3 

171.8 

52 

406.3 

198.1 

12 

460.  2 

224.4 

72 

514.1 

250.8 

33 

299.3 

146.0 

93 

353.  2 

172.3 

53 

407.2 

198.6 

13 

461.1 

224.9 

73 

515. 0 

251.  2 

34 

300.2 

146.4 

94 

354.1 

172.7 

54 

408.1 

199.0 

14 

462.0 

225.  3 

74 

515.9 

251.6 

35 

301.1 

146.9 

95 

355. 0 

173.2 

55 

409.0 

199.5 

15 

462.  9  1  225.  8 

75 

516.8 

252.1 

36 

302.0 

147.  3 

96 

35.5.9 

173.6 

56 

409.9 

199.9 

16 

463.8 

226.2 

76 

517.7 

252.5 

37 

302.9 

147.7 

97 

356.8 

174.0 

57 

410.8 

200. 3 

17 

464.7 

226.6 

77 

518.6 

252.9 

38 

303.8 

148.2 

98 

357.  7 

174. 5 

58 

411.7 

200.8 

18 

465.  6 

227.1 

78 

519.5 

253.4 

39 

304.7 

148.  6 

99 

358.6 

174.9 

59 

412.6 

201.2 

19 

466.  5 

227.5 

79 

520. 4 

253.8 

40 

305.6 

149.  0 

400 

359.5 

175.  4 

60 

413.  5 

201.7 

20 

467.4 

228.0 

80 

521.3 

254.3 

341 

306.5 

149.  5 

401 

360.4 

175.8 

461 

414.4 

202.1 

521 

468.3 

228.  4 

581 

522.2 

254.7 

42 

307.4 

149.9 

02 

361.3 

176.2 

62 

415.  2 

202.5 

22 

469.2 

228.8 

82 

523.1 

255.1 

43 

308.3 

150.4 

03 

362.2 

176.7 

63 

416.1 

203.0 

23 

470.1 

229.  3 

83 

524.0 

255.6 

44 

309.2 

150.8 

04 

363.1 

177.1 

64 

417.0 

203.4 

24 

471.0 

229.7 

84 

524.9 

256.0 

45 

310.1 

151.  2 

05 

364.0 

177.5 

65 

417.9 

203.8 

25 

471.9 

230. 1 

85 

525.  8 

256.4 

46 

311.0 

151.7 

06 

364.  9 

178.0 

66 

418.8 

204.3 

26 

472.8 

230.  6 

86 

526.  7 

256.9 

47 

311.9 

152.1 

07 

365.8 

178.4 

67 

419.7 

204.7 

27 

473.  7 

231.0 

87 

.527.  6 

257.3 

48 

312.  8 

152. 6 

08 

366.7 

178.  9 

68 

420.6 

205.  2 

28 

474.6 

231. 5 

88 

528.5 

257.8 

49 

313.7 

153.0 

09 

367.6 

179.3 

69 

421.5 

205. 6 

29 

475. 5 

231.9 

89 

529.4 

258.2 

50 
351 

314.6 
315.  5 

153.4 
1.53.  9 

10 
411 

368.5 

179.7 

70 

422.4 

206.0 

30 

476.4 

232.3 

90 

530.3 

258.6 

369.4 

180.  2 

471 

423.3 

206.5 

531 

477.3 

232.8 

591 

531.2 

259.1 

52 

316.4 

154.  3 

12 

370.  3 

180.6 

72 

424.2 

206.9 

32 

478.2 

233.2 

92 

532. 1 

259.5 

53 

317.3 

154.7 

13 

371.2 

181.1 

73 

425.1 

207.3 

33 

479.1 

233.6 

93 

533.0 

259.9 

54 

318.2 

155.2 

14 

372.1 

181.5 

74 

426.0 

207.8 

34 

480.0 

234.1 

94 

533.9 

260.4 

55 

319.1 

155.  6 

15 

373. 0 

181.9 

75 

426.9 

208.2 

35 

480.9 

234.5 

95 

534.8 

260.8 

56 

320.0 

156. 1 

16 

373.9 

182.4 

76 

427.8 

208.  7 

36 

481.8 

235.  0 

96 

535.7 

261.3 

57 

320.9 

156.5 

17 

374.8 

182.8 

77 

428.7 

209.1 

37 

482.7 

235.4 

97 

536.6 

261.7 

58 

321.8 

156.9 

18 

375.7 

183.2 

78 

429.6 

209.  5 

38 

483.  6 

235.8 

98 

537.5 

262.1 

59 

322.7 

157. 4 

19 

376.6 

183.7 

79 

430.  5 

210.0 

39 

484.5 

236.3 

90 

538.4 

262.6 

60 

323.6 

157.8 

20 

377.5 

184.1 

80 

431.4 

210.4 

40 

4a5.3 

236.7 

600 

539.3 

263.0 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

64° 

(116° 

,  244°, 

>96°). 
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TABLE 

2. 

Difference  of  Latitude  and  Departure  for  : 

7°  (153°,  207 

',  333° 

. 

Dist. 

Lat. 

Dep. 

Dist.  1 

Lat. 

Dep. 

Dist.       Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist.  j     La:. 

Dep. 

1 

0.9 

0.5 

61 

54.4 

27.7 

121  1  107.8 

54.9 

181 

161.3 

82.2 

241  1  214. 7 

109.4 

2 

1.8 

0.9 

62 

55.2 

28.1 

22 

108.7 

55.4 

82 

162.2 

82.6 

42  1  215.6 

109.9 

3 

2.7 

1.4 

63 

56.1 

28.6 

23 

109.6 

55.8 

83 

163.1 

83.1 

43  1  216.5 

110.3 

4 

3.6 

1.8 

64 

57.0 

29.1 

24 

110.5 

56.3 

84 

163.9 

83.5 

44  1  217.4 

110.8 

5 

4.5 

2.3 

65 

57.9 

29.5 

25 

111.4 

56.7 

85 

164.8 

84.0 

45     218. 3 

111.2 

6 

5.3 

2.7 

66 

58.8 

30.0 

26 

112.3 

57.2 

86 

165.7 

84.4 

46 

219.2 

111.7 

7 

6.2 

3.2 

67 

59.7 

30.4 

27 

113.2 

57.7 

87 

166.6 

84.9 

47 

220.  1 

112.1 

8 

7.1 

3.6 

68 

60.6 

30.9 

28 

114.0 

58.1 

88 

167.5 

85.4 

48 

221.0 

112.6 

9 

8.0 

4.1 

69 

61.5 

31.3 

29 

114.9 

58.6 

89 

168.4 

85.8 

49 

221.9 

113.0 

10 

8.9 

4.5 

70 

62.4 

31.8 

30 
131 

115.8 

59.0 

90     169. 3 

86.3 
86.7 

50 

222.  S 
223.6 

113.5 
114. 0 

11 

9.8 

5.0 

71 

63.3 

32.2 

116.7 

59.5 

191  1  170.2 

251 

12 

10.7 

5.4 

72 

64.2 

32.7 

32 

117.6 

59.9 

92  i  171.1 

87.2 

52 

224.5 

114.4 

13 

11.6 

5.9 

73 

65.0 

33.1 

33     118.5 

60.4 

93 

172.0 

87.6 

53 

225.4 

114.9 

14 

12.5 

6.4 

74 

65.9 

33.6 

34 

119.4 

60.8 

94 

172.9 

88.1 

54 

226.3 

115.3 

15 

13.4 

6.8 

75 

66.8 

34.0 

35 

120.3 

61.3 

95 

173.7 

88.5 

55 

227.  2 

115.8 

16 

14.3 

7.3 

76 

67.7 

34.  5 

36 

121.2 

61.7 

96 

174.6 

89.0 

56 

228.1 

116.2 

17 

15.1 

7.7 

77 

68.6 

35.0 

37 

122.1 

62.2 

97 

175.5 

89.4 

57 

229.0 

116.7 

18 

16.0 

8.2 

78 

69.5 

35.4 

38 

123.0 

62.7 

98 

176.4 

89.9 

58 

229.9 

117.1 

19 

16.9 

8.6 

79 

70.4 

35.  9 

39 

123.8 

63.1 

99 

177.3 

90.3 

59     230. 8 

117.6 

20 

17.8 

9.1 

80 

71.3 

36.3 

40 

124.7 

63.6 

200 

178.2 

90.8 

60  1  231.  7 

118.0 

21 

18.7 

9.5 

81 

72.2 

36.8 

141 

125.  6 

64.0 

201 

179.1 

91.3 

261 

232.6 

118.5 

22 

19.6 

10.0 

82 

73.1 

37.2 

42 

126.5 

64.5 

02 

180.0 

91.7 

62 

233.4 

118.9 

23 

20.5 

10.4 

83 

74.0 

37.7 

43 

127.4 

64.9 

03 

180.9 

92.2 

63 

234.3 

119.4 

24 

21.4 

10.9 

84 

74.8 

38.1- 

44 

128.3 

65.4 

04 

181.8 

92.6 

64 

235.2 

119.9 

25 

22.3 

n.3 

85 

75.7 

38.6 

45 

129.2 

65.8 

05 

182.7 

93.1 

65 

236.1 

120.3 

26 

23.2 

11.8 

86 

76.6 

39.0 

46 

130.1 

66.3 

06 

18.3.5 

93.5 

66 

237. 0 

120.8 

27 

24.1 

12.3 

87 

77.5 

39.5 

47 

131.0 

66.7 

07  j  184.4 

94.0 

67 

237.9 

121.2 

28 

24.9 

12.7 

88 

78.4 

40.0 

48 

131.9 

67.  2 

08 

185.3 

94.4 

68 

238.8 

121.7 

29 

25.8 

13.2 

89 

79.3 

40.4 

49 

132.  8 

67.6 

09 

186.2 

94.9 

69 

239.7 

122.1 

30 

26.7 

13.6 

90 

80.2 

40.9 

50 

1.33.  7 

68.1 

10 

187.1 

95.3 

70 

240.6 

122.6 

31 

27.6 

14.1 

91 

81.1 

41.3 

151 

1.34.  5 

68.6 

211 

188.0 

95.8 

271  i  241.5 

123.0 

32 

28.5 

14.5 

92 

82.0 

41.8 

52 

135.4 

69.0 

12 

188.9 

96.2 

72  !  242.4 

123.5 

33 

29.4 

15.0 

93 

82.9 

42.2 

53 

136.3 

69.5 

13 

189.8 

96.7 

73  ,  243.  2 

123. 9 

34 

30.  3 

15.4 

94 

83.8 

42.7 

54 

137.2 

69.9 

14 

190.7 

97.2 

74  i  244.  1 

124.4 

35 

31.2 

15.9 

95 

84.6 

43.1 

55 

138.1 

70.4 

15 

191.6 

97.6 

75  i  245.0 

124.8 

36 

32.1 

16.3 

96 

85.5 

43.6 

56 

139.  0 

70.8 

16 

192.5 

98.1 

76 

245.9 

125.3 

37 

33.0 

16.8 

97 

86.4 

44.0 

57 

139.9 

71.3 

17 

193.3 

98.5 

77 

246.8 

125.8 

38 

33.9 

17.3 

98 

87.3 

44.5 

58 

140.8 

71.7 

18 

194.2 

99.0 

78 

247.7 

126.2 

39 

34.7 

17.7 

99 

88.2 

44.9 

59 

141.7 

72.2 

19 

195.1 

99.4 

79 

248.6 

126.7 

40 

35.6 

18.2 

100 

89.1 

45.4 

60  i  142.  6 

72.6 

20 

196.0 

99.9 

80 

249.5 

127.  1 

41 

36.5 

18.6 

101 

90.0 

45.9 

161 

143.5 

73.1 

221 

196.9 

100.3 

281  1  250. 4 

127. 6 

42 

37.4 

19.1 

02 

90.9 

46.3 

62 

144.3 

73.5 

22 

197.8 

100.8 

82  1  251.3 

128.0 

43 

38.3 

19.5 

03 

91.8 

46.8 

63 

145.  2 

74.0 

23 

198.7 

101.2 

83 

262.2 

128.5 

44 

39.2 

20.0 

04 

92.7 

47.2 

64 

146.1 

74.5 

24 

199.6 

101.7 

84 

253.0 

128.9 

45 

40.1 

20.4 

05 

93.6 

47.7 

65 

147.0 

74.9 

25 

200.5 

102.1 

85 

263.9 

129.4 

46 

41.0 

20.9 

06 

94.4 

48.1 

66 

147.9 

75.4 

26 

201.4 

102.6 

86 

254.8 

129.8 

47 

41.9 

21.3 

07 

95.3 

48.6 

67 

148.8 

75.8 

27 

202.  3 

103.1 

87 

255.7 

130. 3 

48 

42.8 

21.8 

08 

96.2 

49.0 

68 

149.7 

76.3 

28  !  203.  1 

103.5 

88 

256.6 

130.7 

49 

43.7 

22.  2 

09 

97.1 

49.5 

69 

150.6 

76.7 

29  1  204.0 

104.0 

89 

257.  5 

131.2 

50 

44.6 

22.7 

10 

98.0 

49.9 

70 

151.5 

77.2 

30  1  204.  9 

104.4 

90 

258.  4 

131.7 

51 

45r4 

23.2 

111 

98.9 

50.4 

171 

152.4 

77.6 

231      205. 8 

104.9 

291 

259.  3 

132. 1 

52 

46.3 

23.6 

12 

99.8 

50.8 

72 

153.  3 

78.1 

32     206. 7 

105.3 

92 

260.  2 

132.6 

53 

47.2 

24.1 

13 

100.7 

51.3 

73 

154.1 

78.5 

33     207. 6 

105.8 

93 

261.1 

133.0 

54 

48.1 

24.5 

14 

101.6 

51.8 

74 

155.0 

79.0 

34  i  208.5 

106.2 

94 

262. 0 

1,33.5 

55 

49.0 

25.0 

15 

102. 5 

52.2 

75 

155.9 

79.4 

35     209.4 

106.7 

95 

262.  S 

133.9 

56 

49.9 

25.4 

16 

103.4 

52.7 

76 

156.8 

79.9 

36     210. 3 

107.1 

96 

263.  7 

1.34.4 

57 

50.8 

25.9 

17 

104.2 

53.1 

77 

157.7 

80.4 

37     211.2 

107.6 

97  I  264.6 

134.8 

58 

51.7 

2ti.  3 

18 

105.1 

53. 6 

78 

158.6 

80.8 

38     212. 1 

108.0 

98     265.5 

135.  3 

69 

52.6 

26.8 

19 

106.0 

54.0 

79 

159.5 

81.3 

39     213. 0 

108.5 

99  1  266.4 

135.7 

60 

53.5 

27.2 

20 

106.9 

54.5 

80 

160.4 

81.7 

40     213. 8 

1 

109.0 

:«)0  1  267.3 

1 

136.2 

Dirt. 

Dep. 

Lat. 

Dliit. 

Dep. 

Lat. 

Dist. 

Dop. 

[     Lilt. 

Dist.  1     Dep. 

]    Lat. 

Dirt.  1     Dep. 

Lat. 

6.3°  (117°,  24? 

°,  297° 

). 

TABLE  2. 
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Difference  of  Latitude  and  Departure  for  27°  (153°,  207°,  333° 

). 

Pist. 

Lat. 

Dep. 

Dist.  1     Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

268.2 

136.  7 

361  I  321.7 

163.9 

421 

375.1 

191.1 

481 

428.6 

218.3 

541 

482.0 

245.6 

02 

269.1 

137.1 

62 

322.5 

164.4 

22 

376.0 

191.6 

82 

429.4 

218.8 

42 

482.9 

246.1 

03 

270.0 

137.  6 

63 

323.4 

164.8 

23 

376.9 

192.0 

83 

430.3 

219.  2 

43 

483.8 

246. 5 

04 

270.  9 

138.0 

64 

324.3 

165.3 

24 

377.8 

192.5 

84 

431.2 

219.7 

44 

484.7 

247.0 

05 

271.8 

138.5 

65 

325.  2 

165.7 

25 

378.7 

193.0 

85 

432.1 

220.1 

45 

485.6 

247.4 

06 

272.7 

138.9 

66 

326.1 

166.2 

26 

379.6 

193.4 

86 

433.0 

220.  6 

46 

486.4 

247.9 

07 

273.  5 

139.4 

67  !  327.0 

166.6 

27 

380.5 

193.9 

87 

433.9 

221.1 

47 

487.3 

248.  4 

08 

274.4 

139.8 

68 

327.9 

167.1 

28 

381.4 

194.3 

88 

434.8 

221.5 

48 

488. 2 

248.8 

09 

275.3 

140.3 

69 

328.8 

167.5 

29 

382.2 

194.  8 

89 

435.  7 

222. 1) 

49 

489.1 

249.2 

10 
311 

276.2 

140.7 

70 

329.7 

168.0 

30 

383.1 

195.2 

90 

436.6 

222.  4 
222.9 

50 

490.0 

249.  7 

277.1 

141.2 

371 

330.6 

168.4 

431 

384.0 

195.7 

491 

437.5 

551 

490.  y 

250.  1 

12 

278.0 

141.7 

72 

331.5 

168.9 

32 

384.9 

196.1 

92 

438.3 

223.3 

52 

491.  8 

250.  6 

13 

278.9 

142. 1 

73 

332.3 

169.3 

33 

385.  8 

196.6 

93 

439.2 

223.8 

53 

492.7 

251.0 

14 

279.  8 

142.6 

74 

333.  2 

169.8 

34 

386.7 

197.0 

94 

440.1 

224.2 

54 

493.6 

251.  5 

15 

280.7 

143.0 

75 

334.1 

170.3 

35 

387.6 

197. 5 

95 

441.0 

224.7 

55 

494.5 

252.  0 

16 

2S1.  6 

143.5 

76 

335.0 

170.7 

36 

388.5 

197.9 

96 

441.9 

2''5  2 

56 

495.  4 

252. 4 

17 

282.  5 

143.  9 

77 

335.  9 

171.2 

37 

389.4 

198.4 

97 

442.8 

225!  6 

57 

496.  3 

252. 9 

18 

283.3 

144.4 

78 

336.8 

171.6 

38 

390.  3  1  198.  9 

98 

443.7 

226.1 

58 

497.2 

253. 3 

19 

284.2 

144.  8 

79 

337.7 

172.1 

39 

391. 2  1 199. 3 

99 

444.6 

226.5 

59 

498.1 

253.  8 

20 

285.1 

145.  3 

80 

338.  6 

172.5 

40 

392.  0  !  199.  8 

500 

445.  5 
446.4 

227.0 

227.  5 

60 

499.0 
499.  8 

254.  2 

321 

286.0 

145.  7 

381 

339.  5 

173. 0 

441 

392.9 

200.2 

501 

561 

254.  7 

22 

286.9 

146.2 

82 

340.4 

173.4 

42 

393.8 

200.7 

02 

447.3 

227.  9 

62 

500.  7 

2.55. 1 

23 

287.8 

146.6 

83 

341.3 

173.9 

43 

394.7 

201.1 

03 

448.2 

228.4 

63 

501.6 

2.55.  6 

24 

288.  7 

147.1 

84 

342.1 

174.3 

44 

395.6 

201.6 

04 

449.0 

228.  8 

64 

502.5 

256.  0 

25 

289.  6 

147.6 

85 

343.  0 

174.8 

45 

396.5 

202.0 

05 

449.9 

229.  3 

65 

503.4 

256.  5 

26 

290.5 

148.  0 

86 

343.  9 

175.2 

46 

397.4 

202.5 

06 

450.  8 

229.  8 

66 

504.3 

257.  0 

27 

291.4 

148.  5 

87 

344.8 

175.7 

47 

398.3 

202.9 

07 

451.7 

230.2 

67 

505.  2 

257. 4 

28 

292.3 

148.9 

88 

345.  7 

176.2 

48 

399.2 

203.4 

08 

452.  6 

230.  6 

68 

506. 1 

257. 9 

29 

293.2 

149.4 

89 

346.6 

176.6 

49 

400.1 

203.8 

09 

453.5 

231.0 

69 

507.0 

258.3 

30 

294.0 

149.8 

90 
391 

347.5 

348.4 

177.1 
177. 5 

50 

401.0 

204.3 

10 

454.4 

231.  5 

70 

507.9 

258.  8 

331 

294.9 

150.3 

451 

401.8 

204.7 

511 

455.3 

231.9 

571 

508.7 

259.  2 

32 

295.  8 

150.7 

92 

349.3 

178.0 

52 

402.7 

205.2 

12 

456.2 

232.4 

72 

509.  6 

259.  7 

33 

296.7 

151.2 

93 

350.2 

178.4 

53 

403.6 

205.  7 

13 

457.1 

232.9 

73 

510.  5 

260.1 

34 

297.6 

151.6 

94 

351.1 

178.9 

54 

404.  5 

206.1 

14 

458.0 

233.3 

74 

511.4 

260.6 

35 

298.5 

152.1 

95 

352.0 

179.3 

55 

405.4 

206.6 

15 

458.  8 

233.8 

75 

512.3 

261.1 

36 

299.4 

152.5 

96 

352.8 

179.8 

56 

406.3 

207.0 

16 

459.7 

234.2 

76 

513.2 

261.5 

37 

300.3 

153.0 

97 

353.7 

180.2 

57 

407.2 

207.5 

17 

460.6 

234.7 

77 

514.1 

262.0 

38 

301.2 

153.5 

98 

354.6 

180.7 

58 

408.1 

207.9 

18 

461.5 

235.2 

78 

515.0 

262.4 

39 

302.1 

153.9 

99 

355. 5 

181.2 

59 

409.0 

208.4 

19 

462.4 

235.  7 

79 

515.9 

262.9 

40 

302.9 
303.8 

154.4 

400 

401 

356.4 
357.3 

181.6 

60 

409.9 

208.8 

20 
521 

463.3 
464.2 

236.1 

80 

516.  8 

263.4 

341 

154.8 

182.1 

461 

410.8 

209.  3 

236.6 

581 

517.7 

263.8 

42 

304.7 

155.3 

02 

3.58.2 

182.5 

62 

411.6 

209.8 

22 

465.1 

237.0 

82 

518.5 

264.  3 

43 

305.6 

155.  7 

03 

359.1 

183.0 

63 

412.5 

210.2 

23 

466.0 

237.5 

83 

519.4 

264.7 

44 

306.5 

156.2 

04 

360.0 

183.4 

64 

413.4 

210.7 

24 

466.9 

237.9 

84 

520.3 

265.2 

45 

307.4 

156.6 

05 

360.9 

183.9 

65 

414.3 

211.1 

25 

467.8 

238.4 

85 

521.2 

265.6 

46 

308.3 

157.1 

06 

361.8 

184.3 

66 

415.2 

211.6 

26 

468.7 

238. 8 

86 

522.1 

266.0 

47 

309.2 

157.5 

07 

362.6 

184.8 

67 

416.1 

212.0 

27 

469.5 

239.3 

87 

523.0 

266.5 

48 

310.1 

158.0 

08 

363.5 

185.2 

68 

417.0 

212.  5 

28 

470.4 

239.  7 

88 

523.9 

267.0 

49 

311.0 

158. 5 

09 

364.4 

185.7 

69 

417.9 

212.9 

29 

471.3 

240. 2 

89 

524.8 

267.4 

50 

311.9 

158.9 

10 

365.3 

186.1 

70 

418.8 

213.4 

30 

472.2 

240.6 

90 
591 

525.  7 

267.9 

351 

312.7 

159.4 

411 

366.2 

186.6 

471 

419.7 

213.8 

531 

473.1 

241.1 

526.6 

268.3 

52 

313.6 

159.8 

12 

367.1 

187.1 

72 

420.6 

214.  3 

32 

474.0 

241.5 

92 

527. 5 

268.8 

53 

314.5 

160.3 

13 

368.  0 

187.5 

73 

421.4 

214.7 

33 

474.9 

242.0 

93 

528.4 

269.2 

54 

315.4 

160.7 

14 

368.9 

188.0 

74 

422.3 

215.  2 

34 

475.8 

242.4 

94 

529.3 

269.7 

55 

316.3 

161.2 

15 

369.8 

188.4 

75 

423.2 

215.7 

35 

476.7 

242.9 

95 

530.1 

270.1 

56 

317.2 

161.6 

16 

370.7 

188.9 

76 

424.1 

216.1 

36 

477.6 

243.4 

96 

531.0 

270.6 

57 

318.1 

162.1 

17 

371.6 

189.3 

77 

425.0 

216.6 

37 

478.4 

243.8 

97 

531.9 

271.1 

58 

319.0 

162.5 

18 

372.4 

189.8 

78 

425.9 

217.0 

38 

479.3 

244.  3 

98 

532.8 

271. 5 

59 

319.9 

163.0 

19 

373.3 

190.2 

79 

426.8 

217.5 

39 

480.2 

244.7 

99 

533.7 

272.0 

60 

320.8 
Dep. 

163.4 

20 

374.2 

190.7 

80 

427.7 

217.9 

40 

481.1 

245.2 

600 

534.6 

272.4 

Dist. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

( 

53°  (1 

17°,  243°,  297° 

. 
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tablp:  2. 

Difference  of  Latitude  and  Departure  for  28°  (152°,  208 

%  332° 

)■ 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

0.9 

0.5 

61 

53.9 

28.6 

121 

106.8 

56.8 

181 

159.8 

85.0 

241 

212.8 

113.1 

2 

1.8 

0.9 

62 

54.7 

29.1 

22 

107.7 

57.3 

82 

160:7 

85.4 

42 

213.7 

113.6 

3 

2.6 

1.4 

63 

55.6 

29.6 

23 

108.6 

.57.7 

83 

161.6 

8.5.9 

43 

214.  6 

114.1 

4 

3.5 

1.9 

64 

56.5 

30.0 

24 

109.5 

.58.2 

84 

162.5 

86.4 

44 

21.5.  4 

114.6 

5 

4.4 

2.3 

Co 

57.4 

,30.5 

25 

110.4 

.58.7 

85 

163.3 

86.9 

45 

216.  3 

115.0 

6 

5.3 

2.8 

ii6 

58.3 

31.0 

26 

111.3 

.59.2 

86 

164.2 

87.3 

46 

217.  2 

115.5 

7 

6.2 

3.3 

67 

59.2 

31.5 

27 

112. 1 

59.6 

87 

165.1 

87.8 

47 

218.1 

116.0 

8 

7.1 

3.8 

68 

60.0 

31.9 

28 

113.0 

60. 1 

88 

166.0 

88.3 

48 

219.  0 

116.4 

9 

7.9 

4.2 

69 

60.9 

.•52. 4 

29 

ai3.9 

60.6 

89 

166.9 

88.7 

49 

219.  9 

116.9 

10 

8.8 

4.7 

70 

61.8 

32.9 

30 

114.8 

61.0 
61.5 

90 
191 

167.8 

89.2 

50 

220.  7 
221.6" 

117.4 

U 

9.7 

5.2 

71 

62.7 

33.3 

131 

115.7 

168.6 

89.7 

251 

117.8 

12 

10.6 

5.6 

72 

63.6 

33.  8 

32 

116.5 

62.0 

92 

169.  5 

90.1 

52 

222.  5 

118.3 

13 

11.5 

6.1 

73 

64.5 

.34.3 

33 

117.4 

62.4 

93 

170.4 

90.6 

53 

223.  4 

118.8 

14 

12.4 

6.6 

74 

6.5.3 

34.  7 

34 

118.3 

62.  i) 

94 

171.3 

91.1 

54 

224.  3 

119.2 

15 

13.2 

7.0 

75 

66.2 

3.").  2 

35 

119.2 

63.4 

95 

172.2 

91.5 

55 

225.  2 

119.7 

16 

14.1 

7.5 

76 

67.  1 

35.  7 

36 

120. 1 

63.  8 

96 

173.1 

92.0 

56 

226.  0 

120.2 

17 

15.0 

8.0 

77 

68.0 

36. 1 

37 

121.0 

64.3 

97 

173.9 

92.5 

57 

226.9 

120.  7 

18 

15.9 

8.5 

78 

68.9 

36.6 

38 

121.8 

64.8 

98 

174.8 

93.0 

58 

227  8 

121. 1 

19 

16.8 

8.9 

79 

69.8 

37.1 

39 

122.7 

65.3 

99 

175.7 

93.4 

.59 

228^7 

121.6 

20 

17.7 

9.4 

80 

70.6 
71.5 

37.6 

40 
141 

123.6 

65.7 

200 

176.6 

93.9 
94.4 

60 

229.  6 

122.  1 

21 

18.5 

9.9 

81 

38.0 

124.5 

66.2 

201 

177.5 

261 

230.  4 

122.5 

22 

19.4 

10.3 

82 

72.4 

38.5 

42 

125.4 

66.7 

02 

178.4 

94.8 

62 

231.  3 

123.0 

23 

20.3 

10.8 

83 

73.3 

39.0 

43 

126.  3 

67.1 

03 

179. 2 

9.5.3 

63 

232.  2 

123.5 

24 

21.2 

11.3 

84 

74.2 

39.4 

44 

127.1 

67.6 

04 

180.1 

9.5.8 

64 

2;«.  1 

123.9 

25 

22.1 

11.7 

85 

75.1 

39.9 

45 

128.0 

6S.  1 

05 

181.0 

96.2 

65 

234.  0 

124.4 

26 

23.0 

12.2 

86 

75.9 

40.4 

46 

128.  9 

68.5 

06 

181.9 

96.7 

66 

234.  9 

124.9 

27 

23.8 

12.7 

87 

76.8 

40.8 

47 

129.8 

69.0 

07 

182.8 

97.2 

67 

235.  7 

125.3 

28 

24.7 

13.1 

88 

77.  7 

41.3 

48 

130.7 

69.5 

08 

183.7 

97.7 

68 

236.6 

125.8 

29 

25.6 

13.6 

89 

78.6 

41.8 

49 

131.6 

70.0 

09 

184.5 

98.1 

69 

237.  5 

126. 3 

30 

26.5 

14.1 

90 

79.5 

42.3 

50 

132.4 

70.4 

10 

185.4 

98.6 

70 

238.  4 

126. 8 

31 

27.4 

14.6 

91 

80.3 

42.7 

151 

133.3 

70.9 

211 

186.  3 

99.  f 

271 

239.  3 

127.2 

32 

28.3 

15.0 

92 

81.2 

43.2 

52 

134.2 

71.4 

12 

187.2 

99.5 

72 

240.  2 

127.7 

33 

29.1 

15.5 

93 

82.1 

43.7 

53 

135.1 

71.8 

13 

188.1 

100.0 

73 

241.0 

128.2 

34 

30.0 

16.0 

94 

83.0 

44.1 

54 

136.0 

72.3 

14 

189.  0 

100.5 

74 

241.9 

128. 6 

35 

30.9 

16.4 

95 

83.  9 

44.6 

55 

136.  9 

72.8 

15 

189.  8 

100.9 

75 

242.  8 

129.1 

36 

31.8 

16.9 

96 

84.8 

4.5.1 

56 

137.7 

73.2 

16 

190.7 

101.4 

76 

243.7 

129.6 

37 

32.7 

17.4 

97 

85.6 

45.  5 

57 

138.6 

73.7 

17 

191.6 

101.9 

77 

244.6 

130.0 

38. 

33.6 

17.8 

98 

86.5 

46.0 

58 

139.5 

74.2 

18 

192.5 

102.  3 

78 

245.  5 

130.5 

39 

34.4 

18.3 

99 

87.4 

46.5 

59 

140.4 

74.6 

19 

193.4 

102.8 

79 

246.  3 

131.0 

40 

35.3 

18.8 

100 

88.3 

46.9 

60 

141.3 

75.1 

20 

194.2 

103.  3 

80 

247.2 

131.5 

41 

36.2 

19.2 

101 

89.2 

47.4 

161 

142.2 

75. 6' 

221 

19.5.  1 

103.  8 

281 

248.  1 

131.9 

42 

37.1 

19.7 

02 

90.1 

47.9 

62 

143.0 

76.1 

22 

196.0 

104.2 

82 

249.  0 

132.4 

43 

38.0 

20.2 

03 

90.9 

48.4 

63 

143.  0 

76.5 

23 

196.  9 

104.  7 

83 

249. 9 

132. 9 

44 

38.8 

20.7 

04 

91.8 

48.8 

64 

144.8 

77.0 

24 

197.8 

105.  2 

84 

2.50.  8 

133. 3 

45 

39.7 

21.1 

05 

92.7 

49.  3 

ts 

145.  7 

77.  5 

25 

198.7 

105.  6 

85 

251.  6 

133.8 

46 

40.6 

21.6 

06 

93.6 

49.8 

6(; 

146.6 

77.9 

26 

199.  5 

106.  1 

% 

252.  5 

1.34.3 

47 

41.5 

22.1 

07 

94.5 

50.2 

67 

147.5 

78.4 

27 

200.4 

106.6 

87 

253.  4 

134.7 

48 

42.4 

22.5 

08 

95.4 

50.7 

68 

148.3 

78.9 

28 

201.  3 

107.0 

88 

2.54. 3 

136.2 

49 

43.3 

23.0 

09 

96.  2 

51.2 

69 

149.  2 

79.3 

29 

202.  2 

107.  5 

89 

2,55.  2 

135.7 

50 

44.1 

23.6 

10 

97.1 

51.6 

70 

150.  1 

79.8 

30 

203.1 

108.0 

90 

256. 1 

136.1 

51 

45.0 

23.9 

111 

98.0 

52.1 

171 

151.0" 

80.3 

231 

204.  0 

108.4 

291 

"256. 9 

136.  6 

52 

45.9 

24.4 

12 

98.9 

.■12.6 

72 

151.9 

80.7 

32 

204.  8 

108.9 

92 

257.  S 

137.  1 

53 

46.8 

24.9 

13 

99.8 

53. 1 

73 

1.52.7      81.2 

33 

205.  7 

109.4 

93 

258.  7 

137.  6 

64 

47.7 

25.4 

H 

100.7 

53.  5 

74 

1.53.6     81.7 

34 

206.  6 

109.  9 

94 

259.  6 

138. 0 

55 

48.6 

2.1.  8 

15 

101.5 

54.  0 

75 

1.54.  5 

82.  2 

35 

207.  5 

110.3 

95 

260.  5 

138. 5 

56 

49.4 

26.3 

16 

102.4 

54.  5 

76 

155.  4 

82.6 

36 

208.  4 

110.  S 

96 

261.4 

139. 0 

57 

50.3 

2().  S 

17 

103.3 

54.  9 

77 

156.3 

83.1 

37 

209.  3 

111.3 

97 

262.  2 

139. 4 

58 

51.2 

27.2 

18 

104.  2 

55. 4 

78 

157.  2     83.  6 

38 

210.  1 

111.7 

98 

263.  1 

139.  9 

69 

62.1 

27.7 

19 

105. 1 

55.9 

79 

158.0 

84.0 

39 

211.0 

112.2 

99 

264.0 

140.4 

60 

63.0 

28.2 

20 

106.0 

5(5.3 

80 

158. 9 

84.5 

40 

211.9 

112.7 

:500 

264.9 

140.8 

Dbt. 

Dcp. 

Ut. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

DIat. 

Dep. 

Lat. 

Disu 

Dep. 

Lat. 
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Difference  of 

Latitude  and  Departure  for 

_28°  ( 

152°,  208°,  332°). 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

265.7 

141.3 

361 

318.  7 

169.5 

421 

371.7 

197.7 

481 

424.  7 

225.8 

541 

477.7 

254.0 

02 

266.6 

141.8 

62 

319.6 

170.0 

22 

372.6 

198.1 

82 

425.6 

226.3 

42 

478.6 

254.5 

03 

267.5 

142.3 

63 

320. 5 

170.4 

23 

373.5 

198.6 

83 

426.5 

226.8 

43 

479.4 

255. 0 

04 

268.4 

142.7 

64 

321.  4 

170.9 

24 

374.3 

199.1 

84 

427.4 

227.3 

44 

480.3 

255.5 

05 

269.3 

143.2 

65 

322.  2 

171.4 

25 

375.2 

199.5 

85 

428.3 

227.7 

45 

481.1 

255.9 

06 

270.  2 

143.  7 

66 

323. 1 

171.8 

26 

376.1 

200.0 

86 

429.2 

228.? 

46 

482.0 

256.4 

07 

271.0 

144.1 

67 

324.0 

172.  3 

27 

377.0 

200. 5 

87 

430.1 

228.6 

47 

482.9 

256.9 

08 

271.9 

144.6 

68 

324.  9 

172.8 

28 

377.9 

200.9 

88 

430.  9 

229.1 

48 

483.8 

257.3 

09 

272.8 

145.1 

69 

325.8 

173. 2 

29 

378.8 

201. 4 

89 

431.8 

229.6 

49 

484.7 

257.8 

10 

2i3.  7 
"27X6" 

145.  5 

70 

326.7 

173.7 

30 
431 

379.6 

201.9 

90 

432.6 

230.0 

50 

485.6 

258.  2 

311 

146.0 

371 

327. 5 

174.2 

380.5 

202. 3 

491 

433.5 

230. 5 

551 

486.5 

258.7 

12 

275.5 

146.  5 

72 

328.  4 

174.6 

32 

381.4 

202.8 

92 

434.4 

231.0 

52 

487.4 

259.1 

13 

276.3 

146.9 

73 

329.3 

175.1 

33 

382.3 

203.3 

93 

435.3 

231.  4 

.53 

488.3 

259.  6 

14 

277.  2 

147.4 

74 

330.2 

175. 6 

34 

383.2 

203.8 

94 

436.2 

231.9 

54 

489.2 

260.1 

15 

278^1 

147.9 

75 

331.1 

176.1 

35 

384.1 

204.2 

95 

437.1 

232.4 

55 

490.1 

260.6 

16 

279.0 

148.4 

76 

332.0 

176.5 

36 

384.9 

204.7 

96 

437.9 

232.9 

56 

490.9 

261.0 

17 

279.9 

148.8 

77 

332.8 

177.0 

37 

385.8 

205.  2 

97 

438.8 

233.4 

57 

491.  8 

261.5 

18 

280.  7 

149.  3 

78 

333.7 

177.5 

38 

386.7 

205.  6 

98 

439.7 

233.8 

58 

492.7 

262.0 

19 

281.6 

149.  8 

79 

334.6 

177.9 

39 

387.6 

206.1 

99 

440.6 

234.  3 

59 

493.5 

262.5 

20 

282.  -T 

150.  2 

80 

335.5 

178.4 

40 

388. 5 

206.6 

500 
501 

441.5 
442.  3 

234.7 
235.  2 

60 

494.4 
495.3 

262.9 

321 

283.4 

150.7 

381 

336.4 

178.9 

441 

389.4 

207.0 

561 

263.4 

22 

284.3 

151.2 

82 

337.3 

179.3 

42 

390.  2 

207.5 

02 

443.2 

235.  6 

62 

496.2 

263. 8 

is 

285.  2 

151.6 

83 

338. 1 

179.8 

43 

391.1 

208. 0 

03 

444.1 

236.1 

63 

497.1 

264.3 

24 

286.0 

152.1 

84 

339. 0 

180.3 

44 

392.  0 

208. 4 

04 

445.0 

236.6 

64 

498.0 

264.7 

25 

286.9 

152.6 

85 

339.9 

180.8 

45 

392.9 

208.9 

05 

445.9 

237.1 

65 

498.9 

265.2 

26 

287.8 

153.1 

86 

340.  8 

181.2 

46 

393.8 

209.4 

06 

446.8 

237.  5 

66 

499.8 

265.7 

27 

288.7 

153.5 

87 

341.7 

181.7 

47 

394.6 

209.9 

07 

447.6 

238.0 

67 

500.7 

266.2 

28 

289.6 

154.0 

88 

342.6 

182.2 

48 

395.5 

210.3 

08 

448.5 

2.38. 5 

68 

501.6 

266.6 

29 

290.5 

154.5 

89 

343.  4 

182.6 

49 

396.4 

210.8 

09 

449.4 

239.  0 

69 

502.4 

267.1 

30 
331 

291.3 

154.9 

90 
391 

344.3 

183.1 

50 

397.3 

211.3 

10 

450.3 

239.4 

70 

503.3 

267.6 

292.  2 

155.4 

345.  2 

183.6 

451 

398.  2 

211.7 

511 

451.2 

239.  9 

571 

504.2 

268.0 

32 

293.1 

155.9 

92 

346.1 

184.0 

52 

399.1 

212.2 

12 

452. 1 

240.4 

72 

505.1 

268.5 

33 

294.0 

156.3 

93 

347.0 

184.  5 

53 

399.  9 

212.  7 

13 

452.9 

240.8 

73 

505.9 

269.0 

34 

294.9 

156.8 

94 

347.9 

185.  0 

54 

400.8 

213.1 

14 

453.8 

241.3 

74 

506.8 

269.4 

35 

295.  8 

157.3 

95 

348.7 

185.4 

55 

401.7 

213.6 

15 

454.7 

241.8 

75 

507.  7 

269.9 

36 

296.6 

157.7 

96 

349.6 

185.9 

56 

402.6 

214.1 

16 

455.  6 

242.2 

76 

508.6 

270.4 

37 

297.5 

158.2 

97 

350.5 

186.4 

57 

403.5 

214.6 

17 

456.4 

242.7 

77 

509.4 

270.9 

38 

298.4 

158.7 

98 

351.4 

186.9 

58 

404.4 

215.0 

18 

457.3 

243.2 

78 

510.3 

271.3 

39 

299.3 

159.2 

99 

352.3 

187.3 

59 

405.2 

215.5 

19 

458.2 

243.7 

79 

511.2 

271.8 

40 
341 

300.2 
301.  0 

159.6 

400 

353.1 

187.8 

60 

406.1 

216.0 

20 

459.1 

244.1 

80 

512. 1 

272.3 

160.1 

401 

354.0 

188. 3 

461 

407.0 

216.4 

521 

460.0    244.6 

581 

513.0 

272.7 

42 

301.9 

160.6 

02 

354. 9 

188.7 

62 

407.9 

216.9 

22 

460.9 

245.  0 

82 

513.9 

273.2 

43 

302.8 

161.0 

03 

355.8 

189.2 

63 

408.8 

217.4 

23 

461.8 

245.  5 

83 

514.8 

273.7 

44 

303.7 

161.5 

04 

356.  7 

189.7 

64 

409.7 

217.8 

24 

462.7 

246.  0 

84 

515.7 

274.2 

45 

304.6 

162.0 

05 

.357.  6 

190.1 

65 

410.  5 

218.3 

25 

463. 5 

246.5 

85 

516. 5 

274.7 

46 

305.5 

162.4 

06 

358.4 

190.  6 

66 

411.4 

218.8 

26 

464.4 

246.  9 

86 

517.4 

275.1 

47 

306.4 

162.9 

07 

359.  3 

191.1 

67 

412.3 

219.2 

27 

465.3 

247.4 

87 

518.3 

275. 5 

48 

307. 2 

163.4 

08 

360.2 

191.5 

68 

413.2 

219.7 

28 

466.2 

247.9 

88 

519.2 

276.0 

49 

308. 1 

163.8 

09 

361.1 

192.0 

69 

414.1 

220.2 

29 

467.1 

248.3 

89 

520. 1 

276.5 

50 

309.0 

164.3 

10 

362.0 

192.5 

70 

415.0 

220.7 

30 

468.0 
468.9 

248.8 

90 

521.0 

277.0 

351 

309.9 

164.8 

411 

362.9 

193.0 

471 

415.8 

221.1 

531 

249.  3 

591 

521.8 

277.4 

52 

310.  8 

165.3 

12 

363.7 

193.4 

72 

416.7 

221.6 

32 

469.8 

249.8 

92 

522.6 

277.9 

53 

311.7 

165.7 

13 

364.6 

193.9 

73 

417.6 

222.1 

33 

470.7 

250.2 

93 

523.  5 

278.4 

54 

312. 5 

166.2 

14 

365.5 

194.4 

74 

418.5 

222. 5 

34 

471.5 

250.  7 

94 

524.4 

278.8 

55 

313.4 

166.7 

15 

366.4 

194.8 

•   75 

419.4 

223.0 

35 

472.4 

251.1 

95 

525. 3 

279.3 

56 

314.3 

167.1 

16 

367.  3 

195.  3 

76 

420.3 

223.5 

36 

473.3 

251.6 

96 

526.2 

279.8 

57 

315.2 

167.6 

17 

368.2 

195.8 

77 

421.1 

223.9 

37 

474.2 

252.1 

97 

527.1 

280.3 

58 

316.1 

168.1 

18 

369.0 

196.2 

78 

422.0 

224.4 

38 

475.1 

252. 6 

98 

528.0 

280.8 

59 

316.9 

168.5 

19 

369.9 

196.7 

79 

422.9 

224.9 

39 

476.0 

253. 1 

99 

528.9 

281.3 

60 

317.8 

169.0 

20 

370.8 

197.2 

80 

423.8 

225.3 

40 

476.8 

253.6 

600 

529.8 

281.7 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep.     i    Lat.   1 

Dist. 

Dep. 

Lat. 

62°  (118°,  242°,  298°). 
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TABLE 

•J. 

Difference  of  Latitude  and  Departure  for  29°  (151°,  209°,  331 

=  )• 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dcp. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dcp. 

Dist. 

Lat. 

Dep. 

1 

0.9 

0.5 

61 

53.4 

29.6 

121 

105.8 

58.7 

181 

158.3 

87.8 

241 

210.  8 

116.8 

2 

1.7 

1.0 

62 

54.2 

30.1 

22 

106.7 

59.1 

82 

159.2 

88.2 

42 

211.7 

117.3 

3 

2.6 

1.5 

63 

55.1 

30.5 

23 

107.6 

59.6 

83 

160.1 

88.7 

43 

212. 5 

117.8 

4 

3.5 

1.9 

64 

56.0 

31.0 

24 

108.5 

60.1 

84 

160.9 

89.2 

44 

213.4 

lis.  3 

5 

4.4 

2.4 

65 

56.9 

31.5 

25 

109.3 

60.6 

85 

161.8 

89.7 

45 

214.  3 

lis.  8 

6 

5.2 

2.9 

66 

57.7 

32.0 

26 

110.2 

61.1 

86 

162.7 

90.2 

46 

215.2 

119.3 

7 

6.1 

3.4 

67 

58.6 

32. 5 

27 

111.1 

61.6 

87 

163.6 

90.7 

47 

216.0 

119.7 

8 

7.0 

3.9 

68 

59.5 

33.0 

28 

112.0 

62.1 

88 

164.4 

91.1 

48 

216.9 

120.2 

9 

7.9 

4.4 

69 

60.3 

33.5 

29 

112.8 

62.5 

89 

165.3 

91.6 

49 

217.8 

120.7 

10 
U 

8.7 

4.8 

70 

61.2 

33.9 

30 

113.7 

63.0 

90 

166.2 
167.1 

92.1 

50 

218.  7 
219.5 

121.2 
121.7 

9.6 

5.3 

71 

62.1 

34.4 

131 

114.6 

63.5 

191 

92.6 

251 

12 

10.5 

5.8 

72 

63.0 

:J4.9 

32 

115.4 

64.0 

92 

167.9 

93.1 

52 

220.  -1 

122.2 

13 

11.4 

6.3 

73 

63.8 

35.4 

33 

116.3 

64.5 

93 

168.8 

93.  6 

53 

221.3 

122.  7 

14 

12.2 

6.8 

74 

64.7 

35.9 

34 

117.2 

65.0 

94 

169.7 

94.1 

54 

222.  2 

12.;.  1 

15 

13.1 

7.3 

75 

65.6 

36.4 

35 

118.1 

65.4 

95 

170.6 

94.5 

55 

223,'.  0 

12:1.6 

16 

14.0 

7.8 

76 

66.5 

36.8 

36 

118.9 

65.9 

96 

171.4 

95.0 

56 

223.9 

124. 1 

17 

14.9 

8.2 

77 

67.3 

37.3 

37 

119.8 

66.4 

97 

172.3 

95.5 

57 

224.  S 

124.6 

18 

15.7 

8.7 

78 

68.2 

37.8 

38 

120.7 

66.9 

98 

173. 2 

96.0 

58 

225.  7 

125. 1 

19 

16.6 

9.2 

79 

69.1 

38.3 

39 

121.6 

67.4 

99 

174.0 

96.5 

59 

226.  5 

12.\6 

20 

17.5 

9.7 

80 

70.0 

38.8 

40 

122.4 

67.9 

200 

174.9 

97.0 

60 

227.  4 

12ii.  1 

21 

18.4 

10.2 

81 

70.8 

39.3 

141 

123.  3 

68.  4 

201 

175.8 

97.4 

261 

228.3 

126.  5 

22 

19.2 

10.7 

82 

71.7 

39.8 

42 

•  124.2 

68.8 

02 

176.7 

97.9 

62 

229.  2 

127.0 

23 

20.1 

11.2 

83 

72.6 

40.2 

43 

125. 1 

69.3 

03 

177. 5 

98.4 

63 

iib!  0 

127.5 

24 

21.0 

11.6 

84 

73.5 

40.7 

44 

125.9 

69.8 

04 

178.4 

98.9 

64 

230.9 

128.0 

25 

21.9 

12.1 

85 

74.3 

41.2 

45 

126.  8 

70.3 

05 

179.3 

99.4 

65 

231.  8 

128.  5 

26 

22.7 

12.6 

86 

75.2 

41.7 

46 

127.7 

70.8 

06 

180.2 

99.9 

66 

232.  6 

129.0 

27 

23.6 

13.1 

87 

76.1 

42.2 

47 

128.6 

71.3 

07 

181.0 

100.4 

67 

233.  5 

129.4 

28 

24.5 

13.6 

88 

77.0 

42.7 

48 

129.4 

71.8 

08 

181.9 

100.8 

68 

234.4 

129.9 

29 

25.4 

14.1 

89 

77.8 

43.1 

49 

130.3 

72.  2 

09 

182.8 

101.3 

69 

23.T.  3 

130. 4 

30 
31 

26.2 

14.5 

90 

78.7 
79.6 

43.6 

50 

131.  2 

72.  7 

10 
211 

183.7 

101.8 

70 

236.  1 

237.  0 

130.9 

27.1 

15.0 

91 

44.1 

151 

132.1 

73.2 

184.5 

102.3 

271 

131.4 

32 

28.0 

15.5 

92 

80.5 

44.6 

52 

132.9 

73.7 

12 

185.4 

102.8 

72 

237.  9 

1.U.9 

33 

28.9 

16.0 

93 

81.3 

45.1 

53 

133.8 

74.2 

13 

186.3 

103.3 

73 

238.  S 

132.  4 

34 

29.7 

16.5 

94 

82.2 

45.6 

54 

134.  7 

74.7 

14 

187.2 

103.  7 

74 

239.6 

132.  8 

35 

30.6 

17.0 

95 

83.1 

46.1 

55 

135.  6 

75.1 

15 

188.0 

104.2 

75 

240.  5 

133.  3 

36 

31.5 

17.5 

96 

84.0 

46.5 

56 

136.4 

75.6 

16 

188.9 

104.7 

76 

241.4 

133.  8 

37 

32.4 

17.9 

97 

84.8 

47.0 

57 

137.3 

76.1 

17 

189.8 

105.  2 

77 

242.3 

134.  3 

38 

33.2 

18.4 

98 

a5.7 

47.5 

58 

138.2 

76.6 

18 

190.7 

105.  7 

78 

243.  1 

134.  8 

39 

34.1 

18.9 

99 

86.6 

48.0 

59 

139.1 

77.1 

19 

191.5 

106.2 

79 

244.0 

135.3 

40 
41 

35.0 
35.  9 

19.4 

100 

87.5 
88.3 

48.5 

60 

139.9 

77.6 

20 

192.4 
193.  3 

106.7 
107.  1 

80 

281 

244.9 

135.  7 

19.9 

101 

49.0 

161 

140.8 

78.1 

221 

245.  8 

136.  2 

42 

36.7 

20.4 

02 

89.2 

49.5 

62 

141.7 

78.5 

22 

194.  2 

107.6 

82 

246.6 

1.36.  7 

43 

37.6 

20.8 

03 

90.1 

49.9 

63 

142.6 

79.0 

23 

19.5.0 

lOK.  1 

8;{ 

247.5 

137.2 

44 

38.  5 

21.3 

04 

91.0 

50.4 

64 

143.  4 

79.5 

24 

195.  9 

108.  6 

84 

248.  4 

137.  7 

45 

39.4 

21.8 

05 

91.8 

50.9 

65 

144.3 

80.0 

25 

196.8 

109. 1 

85 

249.  3 

13S.  2 

46 

40.2 

22.3 

06 

92.7 

51.4 

66 

145.2 

80.5 

26 

197.7 

109.  6 

86 

250.  1 

13H.  7 

47 

41.1 

22.  8 

07 

93.6 

51.9 

67 

146.1 

81.0 

27 

198.  5 

110.1 

87 

251.0 

139.1 

48 

42.0 

23.  3 

08 

94.5 

52.4 

68 

146.9 

81.4 

28 

199.4 

110.5 

88 

251.9 

139.  6 

49 

42.9 

23.8 

09 

95.3 

52.8 

69 

147.8 

81.9 

29 

200.3 

111.0 

89 

252.  8 

140.  1 

50 

43.7 

24.2 

10 

96.2 

53.  3 

70 

148.7 

82.4 

30 

201.2 

111.5 

90 

253.  6 

140.6 

51 

44.6 

24.7 

111 

97.1 

53 . 8 

171 

149.6 

82.9 

231' 

202.0 

112.0 

291 

254.  5 

141. 1 

52 

45.5 

25.2 

12 

98.0 

54.3 

72 

150.4 

83.4 

32 

202.  9 

112.5 

92 

255.  4 

141.6 

53 

46.4 

25.7 

13 

98.8 

54.8 

73 

151.3 

83.9 

33 

203.  8 

113.0 

93 

256.  3 

142.0 

54 

47.2 

26.2 

14 

99.7 

55.  3 

74 

152.  2 

84.4 

34 

204.7 

113.4 

94 

257.  1 

142.  5 

55 

48.1 

26.7 

15 

100.6 

55.  8 

75 

153.  1 

84.8 

:« 

206.  5 

113.9 

95 

2.5S.  0 

143.0 

56 

49.0 

27.1 

16 

101.5 

56.2 

76 

153.  9 

85.3 

36 

206.4 

114.4 

96 

25S.  9 

143.5 

57 

49.9 

27.6 

17 

102.  3 

56.7 

77 

154.  8 

85.8 

37 

207.  3 

114.9 

97 

259.  S 

144.0 

58 

50.7 

28.1 

18 

103.2 

57.2 

78 

155.  7 

86.3 

38 

208.  2 

115.4 

98 

260.  6 

144.5 

59 

51.6 

28.6 

19 

104.1 

57.7 

79 

156. 6 

86.8 

39 

209.  0 

115.9 

99 

261.5 

145.0 

60 

52.5 

2'.l.  1 

20 

105.0 

58.2 

80 

157.4 

87.3 

40 

209.  9 

116.  4 

300 

262.4 

145.4 

Dirt. 

Dcp. 

Lat. 

Dint. 

Dop. 

Lat. 

Dist. 

D.J.. 

LftU 

Dist. 

Dcp. 

"^ 

Dist. 

Dcp. 

Lat. 

or  (1 

]9^  241 

°,  290° 

). 

TABLE 

2. 
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Difference  of  Latitude  and  Departure  for  29°  (151°,  208 

°,  331° 

). 

Dist. 

Lat. 

Dep. 

Dist.       Lat. 

Dep. 

Dist. 

Let. 

Dep. 

Di.st. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

263.2 

145.9 

361 

315.7 

175.0 

421 

368.2 

204.1 

481 

420.7 

233.2 

541 

473.2 

262.  3 

02 

264.1 

146.4 

62 

316.6 

175.5 

22 

369.1 

204.6 

82 

421.5 

233.7 

42 

474.0 

262.8 

03 

265.0 

146.9 

63 

317.5 

176.0 

23 

369.9 

205.1 

83 

422.4 

234.2 

43 

474.9 

263.2 

04 

265.9 

147.4 

64 

318.3 

176.5 

24 

370.8 

205.  6 

84 

423.3 

234.6 

44 

475.8 

263.7 

0^ 

206.  7 

147.9 

65 

319.2 

177.0 

25 

371.7 

206.0 

85 

424.2 

235. 1 

45 

476.6 

264.2 

06 

267.6 

148.4 

66 

320.1 

177.4 

26 

372.6 

206.5 

86 

425.0 

235.  6 

46 

477.5 

264.7 

07 

2o8.5 

148.8 

67 

321.0 

177.9 

27 

373.4 

207.0 

87 

425.  9 

236. 1 

47 

478.4 

265.2 

08 

269.4 

149.3 

68 

321.8 

178. 4 

28 

374.3 

207.5 

88 

426.8 

236.  6 

48 

479;  3 

265.7 

09 

270.2 

149.8 

69 

322.  7 

178. 9 

29 

375.2 

208.0 

89 

427.7 

237. 1 

49 

480.1 

266.2 

10 

271.1 

150.3 

70 

323.6 

179.4 

30 

376.1 

208.5 

90 

428.5 
429.  4 

237.  G 

50 

481.0 
481.9 

266.6 
267.1 

311 

272. 0 

150.8 

371 

324.5 

179. 9 

431 

376.9 

209.  0 

491 

238.  0 

551 

12 

272.9 

151.3 

72 

325.3 

180.4 

32 

377.8 

209.4 

92 

430.3 

238.  5 

52 

482.8 

267.6 

13 

273.7 

151.7 

73 

326.2 

180.8 

33 

378.7 

209.9 

93 

431.2 

239.  0 

53 

483.6 

268.1 

14 

274.6 

152.2 

74 

327.1 

181.3 

34 

379.6 

210.4 

94 

432.0 

239.  5 

54 

484.5 

268.6 

15 

275. 5 

152.7 

75 

328.0 

181.8 

35 

380.4 

210.  9 

95 

432.9 

240.  0 

55 

485.  4 

269.1 

16 

276.3 

153.  2 

76  1  328. 8 

182.3 

36 

381.3 

211.4 

96 

433.8 

240.  5 

56 

486. 3 

269.5 

17 

277. 2 

153.7 

77 

329.7 

182.8 

37 

382.2 

211.9 

97 

434.7 

240.9 

57 

437.1 

270.0 

18 

27s!l 

154.2 

78 

330.6 

183.3 

38 

383.1 

212.3 

98 

435.5 

241.4 

58 

488.0 

270.5 

19 

279.0 

154.7 

79 

331.4 

183.  7 

39 

383. 9 

212.8 

99 

436.4 

241.9 

59 

488.9 

271.0 

20 

279.8 

155.1 

80 

332.3 

184.2 

40 

384.8 

213.3 

500 

437.3 

242.4 

60 

489.8 

271.5 

321 

280.  7 

155. 6 

381 

333.2 

184.7 

441 

385.7 

213.8 

501 

438. 2 

242.9 

561 

490.6 

272.0 

22 

281. 6 

156.1 

82 

334.1 

185.  2 

42 

386.6 

214.3 

02 

439.0 

243.  4 

62 

491.5 

272.5 

23 

282.5 

156.6 

83 

334.9 

185.  7 

43 

387.4 

214.8 

03 

439.9 

243.9 

63 

492.4 

272.9 

24 

283.3 

157.1 

84 

335.8 

186.2 

44 

388.3 

215.3 

04 

440.8 

244.  3 

64 

493.  2 

273.4 

25 

284.2 

157.6 

85 

336.7 

186.7 

45 

389.  2 

215.  7 

05 

441.6 

244.  S 

65 

494.1 

273.9 

26 

285.1 

158. 1 

86 

337.6 

187.1 

46 

390.0 

216.2 

06 

442.5 

245.  3 

66 

495.0 

274.4 

27 

286.0 

158.5 

87 

338.4 

187.6 

47 

390.9 

216.7 

07 

443.4 

245.  8 

67 

495.9 

274.9 

28 

286.8 

159.0 

88 

339.3 

188.1 

48 

391.8 

217.2 

08 

444. 3 

246.3 

68 

496.8 

275.4 

29 

287.7 

159. 5 

89  '  340.2 

188.0 

49 

392.7 

217.7 

09 

445.  2 

246.  8 

69 

497.  7  !  275. 9  | 

30 
331 

288.6 

160.0 

90 

341.1 
341.9 

189.1 

50 

393.5 

218.2 

10 

446.1 

247.3 

70 

498.5 
499.4 

276.3 
276.8 

289.5 

160.5 

391 

189.6 

451 

394.4 

218.7 

511 

447.0 

247.8 

571 

32 

290.3 

161.0 

92 

342.8 

190.0 

52 

395.  3 

219.1 

12 

447.8 

248.2 

72 

500.3 

277.3 

33 

291.2 

161.4 

93 

343.  7 

190.5 

53 

396.2 

219.6 

13 

448.6 

248.7 

73 

501. 1 

277.8 

34 

292.1 

161.9 

94 

344.6 

191.0 

54 

397.0 

220.1 

14 

449.  5 

249.2 

74 

502.0 

278.3 

35 

293.0 

162.4 

95 

345.4 

191.5 

55 

397.9 

220.6 

15 

450.  4 

249.7 

75 

502. 9 

278.8 

36 

293.8 

162.9 

96 

346.3 

192.0 

56 

398.8 

221.1 

16 

451.3 

250.  2 

76 

503.  7 

279.2 

37 

294.7 

163.4 

97 

347.2 

192. 5 

57 

399.7 

221.6 

17 

452.  2 

250.6 

77 

504.6 

279.7 

38 

295.6 

163.9 

98 

348.1 

193. 0 

58 

400. 5 

222.0 

18 

453.1 

251.1 

78 

505. 5 

280.2 

39 

296.5 

164.4 

99 

348.9 

193.4 

59 

401.4 

222.5 

19 

453.9 

251.  6 

79 

506.  4 

280.7 

40 

297.3 

164.8 

400 

349.8 

193.9 

60 

402.3 

223.0 

20 

454.8 

252. 1 

80 

507.2 

281.2 

341 

298. 2 

165.3 

401 

350.  7 

194.4 

461 

403.2 

223.5 

521 

455.  6 

252.6 

581 

508.1 

281.7 

42 

299!  1 

165.8 

02 

351.6 

194.9 

62 

404.0 

224.0 

22 

456. 5 

253. 1 

82 

509. 0 

282.2 

43 

300.0 

166.3 

03 

352.4 

195.4 

63 

404.9 

224.5 

23 

457.4 

253.6 

83 

509.9 

282.7 

44 

300.8 

166.8 

04 

3S3.3 

195.9 

64 

405.8 

225.0 

24 

4.58. 3 

254.0 

84 

510.  7 

283.  2 

45 

301.7 

167. 3 

05 

354.2 

196.3 

65 

406.7 

225.4 

25 

459. 1 

254.  5 

85 

511.6 

283.6 

46 

302.6 

167.7 

06 

355.1 

196.8 

66 

407.5 

225. 9 

26 

460.0 

255. 0 

86 

512.5 

284.1 

47 

303.5 

168.2 

07 

355.9 

197.3 

67 

408.4 

226.4 

27 

460.9 

255.5 

87 

513. 4 

284.6 

48 

304.3 

168.7 

08 

356.8 

197.8 

68 

409.3 

226.9 

28 

461.8 

256.0 

88 

514. 3 

285.0 

49 

305. 2 

169.2 

09 

357.7 

198.3 

69 

410.2 

227.4 

29 

462.6 

256.5 

89 

515.1 

285.5 

50 

306.1 

169.7 

10 

358.6 

198.8 

70 
471 

411.0 

227.9 

30 

463.  5 

256.9 

90 

516.0 

286.0 

351 

307.0 

170.2 

411 

359.4 

199. 3 

411.9 

228.3 

531 

464.4 

257.4 

591 

516.9 

286.5 

52 

307.8 

170.7 

12 

360.3 

199.7 

72 

412.8 

228.8 

32 

465.  3 

257.9 

92 

517.7 

287.0 

53 

308.7 

171.1 

13 

361.2 

200.2 

73 

413.7 

229.3 

33 

466.1 

258.4 

93 

518. 6 

287.5 

54 

309.6 

171.6 

14 

362.1 

200.7 

74 

414.  5 

229.8 

34 

467.0 

258.9 

94 

519. 5 

288.0 

55 

310.5 

172.1 

15 

362. 9 

201.2 

75 

415.4 

230.  3 

35 

467.9 

259.4 

95 

520.4 

288.5 

56 

311.3 

172.6 

16 

363.8 

201.7 

76 

416.3 

2.30.  8 

36 

468.8 

259.  9 

96 

521. 2 

288.9 

57 

312.2 

173.1 

17 

364.7 

202.  2 

77 

417.2 

231.3 

37 

469.6 

260.  3 

97 

522. 1 

289.4 

58 

313.1 

173.6 

18 

365.  6 

202.7 

78 

418.0 

231.7 

38 

470.5 

260.8 

98 

523.  0 

289.9 

59 

314.0 

174.0 

19 

366.  4 

203.1 

79 

418.9 

232.  2 

39 

471.4 

261.3 

99 

523.9 

290.4 

60 

314.8 

174.5 

20 

367.3 

203.  6 

80 

419.8 

232.7 

40 

472.3 

261.8 

600 

524.8 

290.9 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

6 
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. 
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TABLE  2. 

Difference  of  Latitude  and  Departure  for  30°  (150°,  210 

°,  330° 

)• 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist.       Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

0.9 

0.5 

61 

52.8 

30.5 

121 

104.8 

60.5 

181     156.8 

90.5 

241 

208.  7 

120.5 

2 

1.7 

1.0 

62 

53.7 

31.0 

22 

105.7 

61.0 

82     157.6 

91.0 

42 

209. 6 

121.0 

3 

2.6 

1.5 

63 

54.6 

31.5 

23 

106.5 

61.5 

83     1.58.5 

91.5 

43 

210.4 

121.5 

4 

3.5 

2.0 

64 

55.4 

32.0 

24 

107.4 

62.0 

84     1.59. 3 

92.0 

44 

211.3 

122.0 

5 

4.3 

2.5 

65 

56.3 

32.5 

25 

108.3 

62.5 

85     160. 2 

92.5 

45 

212.2 

12?.  5 

6 

5.2 

3.0 

66 

57.2 

33.0 

26 

109.1 

63.0 

86     161. 1 

93.0 

46 

213.  0 

123.  0 

7 

6.1 

3.5 

67 

58.0 

33.5 

27 

110.0 

63.5 

87  :  161.9 

93.5 

47 

213.  9 

123. 5 

8 

6.9 

4.0 

68 

58.9 

34.0 

28 

110.9 

64.0 

88  '  1G2.8 

94.0 

48 

214.  8 

124.0 

9 

7.8 

4.5 

69 

59.8 

34.5 

29 

111.7 

64.5 

89     163. 7 

94.5 

49  '  21.5.6 

124,6 

10 
11 

8.7 
9.5 

5.0 

70 

60.6 

35.0 
35.5 

30 
131 

112.6 

65.0 

90 

164.5 

9.5.0 

50     216.  o 

125.0 
125.5 

5.5 

71 

61.5 

113.4 

65.5 

191 

165.4 

95.5 

251  1  217.4 

12 

10.4 

6.0 

72 

62.4 

36.0 

32 

114.3 

66.0 

92 

166.3 

96.0 

52  1  218.2 

126. 0 

13 

11.3 

6.5 

73 

63.2 

36.5 

33 

115. 2     66. 5 

93 

167.1 

96.5 

53     219.1 

126.6 

14 

12.1 

7.0 

74 

64.1 

37.0 

34 

116.0  I  67.0 

94 

168.0 

97.0 

54  i  220.0 

127. 0 

15 

13.0 

7.5 

75 

65.0 

37.5 

35 

116.9  i  67.5 

95 

168.9 

97.5 

55 

220.8 

127.6 

16 

13.9 

8.0 

76 

65.8 

38.0 

36 

117.8  '  68.0 

96 

169.7 

98.0 

56 

221.7 

128.0 

17 

14.7 

8.5 

77 

66.7 

38.5 

37 

118.6  i  68.5 

97 

170.6 

98.5 

57 

222. 6 

128.5 

18 

15.6 

9.0 

78 

67.5 

39.0 

38 

119.5     69.0 

98 

171.5 

99.0 

58 

223.4 

129.0 

19 

16.5 

9.5 

79 

68.4 

.39.5 

39 

120. 4     69. 5 

99 

172.3 

99.5 

59 

224.3 

129.5 

20 

17.3 

10.0 

80 

69.3 

40.0 

40 

121.2 

70.0 

200 

173.2 

100. 0 
"lUO.  5 

60 
261 

225.2 

130.0 

21 

18.2 

10.5 

81 

70.1 

40.5 

141 

122.1 

70.5 

201 

174.1 

226.0 

130.5 

22 

19.1 

11.0 

82 

71.0 

41.0 

42 

123. 0 

71.0 

02 

174.9 

101.  0 

62 

226.9 

131.0 

23 

19.9 

11.5 

83 

71.9 

41.5 

43 

123.8 

71.5 

03 

175.  8 

101.5 

63 

227.8 

1.31.5 

24 

20.8 

12.0 

84 

72.7 

42.0 

44     124. 7 

72.0 

04 

176.7 

102. 0 

64 

228.6 

132.0 

25 

21.7 

12.5 

85 

73.6 

42.5 

45  1  125.6 

72.  5 

05 

177.5 

102.  5 

65 

229.5 

132.6 

26 

22.5 

13.0 

86 

74.5 

43.0 

46 

126.4 

73.0 

06 

178.4 

lo:;.  0 

66 

230.4 

133.  0 

27 

23.4 

13.5 

87 

75.3 

43.5 

47 

127.3 

73.5 

07 

179.3 

103. 5 

67 

231.2 

133. 5 

28 

24.2 

14.0 

88 

76.2 

44.0 

48 

128.2 

74.0 

08 

ISO.  1 

104.0 

68 

232. 1 

134.0 

29 

25.1 

14.5 

89 

77.1 

44.5 

49 

129.0 

74.5 

09 

181.0 

104.5 

69 

233.  0 

1.34.5 

30 

26.0 

15.0 

90 

77.9 

45.0 

50 

129.9 

75.0 

10 

181.9 

105.  0 

70 

233.8 

135.0 

31 

26.8 

15.5 

91 

78.8 

45.5 

151 

130. 8 

75.5 

211 

182.  7 

105.5' 

271 

234.7 

135.5 

32 

27.7 

16.0 

92 

79.7 

46.0 

52 

131.6 

76.0 

12 

183.6 

106.0 

72 

23.i.  6 

136.0 

33 

28.6 

16.5 

93 

80.5 

46.5 

53 

132.5 

76.5 

13 

184.  5 

106.  5 

73 

236.4 

136.5 

34 

29.4 

17.0 

94 

81.4 

47.0 

54 

133.4 

77.0 

14 

185.3 

107.0 

74 

237.3 

137.0 

35 

30.3 

17.5 

95 

82.3 

47.5 

55 

134.2 

77.5 

15 

186.  2 

107.  5 

75 

238. 2 

137.  5 

36 

31.2 

18.0 

96 

83.1 

48.0 

56 

135.1 

78.0 

16 

187. 1 

108.0 

76 

239.0 

138.0 

37 

32.0 

18.5 

97 

84.0 

48.5 

57 

136.0 

78.5 

17 

187.9 

108.  5 

77 

239.  9 

138.  5 

38 

32.9 

19.0 

98 

84.9 

49.0 

58 

136.8 

79.0 

18 

188.  8 

109.0 

78 

240.8 

139.  0 

39 

33.8 

19.5 

99 

85.7 

49.5 

59 

137.7 

79.5 

19 

189.7 

109.  5 

79 

241.6 

139.  6 

40 

34.6 

20.0 

100 

86.6 

50.0 

60 

138.6 

80.0 

20 

190.5 

110.0 

80 

242.  5 

^140.0 

41 

35.5 

20.5 

101 

87.5 

50.5 

161 

139.4 

80.5 

221 

191.  4 

110.5 

281 

243.4 

^140.  5 

42 

36.4 

21.0 

02 

88.3 

51.0 

62 

140.3 

81.0 

22 

192.  3 

111.0 

82 

244.2 

141.0 

43 

37.2 

21.5 

03 

89.2 

51.5 

63 

141.2 

81.5 

23 

193.1 

111.5 

83 

245.1 

141.5 

44 

38.1 

22.0 

04 

90.1 

52. 0 

64 

142.0 

82.0 

24 

194.  ft 

112.0 

84 

246.0 

142.0 

45 

39.0 

22.5 

05 

90.9 

52.5 

65 

142. 9  1  82.  5 

25 

194.  9 

112.5 

85 

246.8 

142.  5 

46 

39.8 

23.0 

06 

91.8 

5.3.0 

66 

143.8 

83.  0 

26 

195.  7 

113.0 

86 

247.7 

143.  0 

47 

40.7 

23.5 

07 

92.7 

53.5 

67 

144.6 

83.5 

27 

196.6 

113.5 

87 

248. 5 

14.3.5 

48 

41.6 

24.0 

08 

93.5 

54.0 

68 

145.  5 

84.0 

28 

197. 5 

114.0 

88 

249.4 

144.0 

49 

42.4 

24.5 

09 

94.4 

54.5 

69 

146.4 

84.5 

29 

198.3 

114.5 

89 

250.  3 

144.5 

50 

43.3 

25.0 

10 

95.3 

55.0 

70 

147.2 

85.0 

30 

199.  2 

115.0 

90 

251.  1 

145.0 

51 

44.2 

25.5 

111 

96.1 

55.5 

171 

148.  r 

85.  5 

231 

200.  1 

115.5 

291 

252.  0 

145.5 

52 

45.0 

26.0 

12 

97.0 

56.0 

72 

149.0 

86.0 

32 

200.9 

116.0 

92 

252.  9 

146.0 

53 

45.9 

26.5 

13 

97.9 

56.5 

73 

149.8 

81).  r. 

.53 

201.8 

IK).  5 

93 

253.  7 

146.5 

64 

46.8 

27.0 

14 

98.7 

57.0 

74 

150.  7 

87.0 

34 

202.  6 

117.0 

94 

2.54.  6 

147.0 

55 

47.6 

27.5 

15 

99.6 

57.5 

75 

151.6 

87.5 

35 

20:^.  5 

117.5 

95 

2.55.  5 

147.5 

56 

48.5 

28.0 

16 

100.5 

58.0 

76 

152.  4 

88.0 

36 

204.4 

118.0 

96 

2.56.  3 

148.0 

57 

49.4 

28.5 

17 

101.3 

58.5 

77 

153.3 

88.5 

37 

205.  2 

118.6 

97 

2.57.2 

148.5 

58 

50.2 

29.0 

18 

102.2 

59.0 

78 

154.2 

89.0 

38 

20<i.  1 

119.0 

98 

2.58.1 

149.0 

59 

51.1 

29.  5 

19 

103.1 

59.5 

79 

l.=i5.  0 

89.5 

39 

207.0 

119.5 

99 

258.9 

149.5 

60 

52.0 

30.0 

20 

103.  9 

60.0 

80 

155.  9 

90.0 

40 

207.8 

120.0 

300 

259.  8 

1.50.  0 

Dlst. 

D«p. 

Lat. 

Dl8t. 

Dep. 

Lat. 

Dlst 

Dep. 

Lat. 

Dlst. 

Dep. 

Lat. 

Dlst 

Dep. 
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Difference  of  Latitude 

and  Departure  for  30 

°  (150°,  210°,  330°). 

Dist. 

Lat. 

ik-r 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

260.7 

150.5 

361 

312.6 

180.5 

421 

364.6 

210.5 

481 

416.6 

240.5 

541 

468.5 

270.5 

02 

261.5 

151.0 

62 

313.  5 

181.0 

22 

365.5 

211.0 

82 

417.4 

241.0 

42 

469.4 

271.0 

03 

262.4 

151.5 

63 

.314.4 

181.5 

23 

366.3 

211.5 

83 

418.3 

241.5 

43 

470.3 

271.5 

04 

263.3 

152.0 

64 

315.  2 

182.0 

24 

367. 2 

212.0 

84 

419.2 

242.  0 

44 

471.1 

272.0 

05 

264.1 

152.5 

65 

316.1 

182.5 

25 

368.1 

212.  5 

85 

420.0 

242.5 

45 

472.0 

272.5 

06 

265.0 

153.  0 

66 

317.0 

183. 0 

26 

368.9 

213.  0 

86 

420. 9 

243.  0 

46 

472.9 

273. 0 

07 

265.9 

153.5 

67 

317.8 

183.5 

27 

369.8 

213.5 

87 

421.8 

243.  5 

47 

473.7 

273. 5 

08 

266.7 

154. 0 

68 

318.7 

184.0 

28 

370.7 

214.0 

88 

422.6 

244.0 

48 

474.6 

274.0 

09 

267.6 

154.5 

69 

319.6 

184.5 

29 

371.5 

214.5 

89 

423.5 

244.5 

49 

475.5 

274.  5 

10 
3U 

268.5 

155. 0 

70 

320. 4 

185.0 

30 

372.4 
373.3 

215.0 
215.  5 

90 
491 

424.4 

245.0 

50 

476.3 

27.5.0 

269.3 

155.5 

371 

321. 3 

185.5 

431 

425.  2 

245.  5 

551 

477.2 

27.5.5 

12 

270.2 

156. 0 

72 

322.2 

186.0 

32 

374.1 

216.0 

92 

426.1 

246.0 

52 

478.1 

276.0 

13 

271.1 

156.5 

73 

323.0 

186.5 

33 

375. 0 

216.5 

93 

426.9 

246.  5 

53 

478.9 

276.5 

14 

271.9 

157.0 

74 

323.9 

187.0 

34 

375.9 

217.0 

94 

427.8 

247.0 

54 

479.8 

277.0 

15 

272.8 

157.5 

75 

324.8 

187.5 

35 

376.7 

217.5 

95 

428.  7 

247.5 

55 

480.7 

277.5 

16 

273.7 

158.0 

76 

325. 6 

188.0 

36 

377.6 

218.0 

96 

429.6 

248. 0 

56 

481.5 

278.0 

17 

274.5 

158.  5 

77 

326.5 

188.5 

37 

378.5 

218.  5 

97 

430.4 

248.  5 

57 

482.4 

278.5 

18 

275.4 

1.59.0 

78 

327.4 

189.0 

38 

379.3 

219.0 

98 

431.3 

249.0 

58 

483.  3 

279.0 

19 

276.3 

159.5 

79 

328.2 

189.5 

39 

380.2 

219. 5 

99 

432.2 

249.5 

59 

484.1 

279.5 

20 

277.1 

160.0 
160.5 

80 

329.1 
330.  0 

190.0 

40 

381.1 

220.0 

500 

433.0 
433.9 

250.  0 
250.5 

60 

485.0 

280. 0 

321 

278.0 

381 

190.5 

441 

381.9 

220.5 

501 

561 

485.  9 

280.5 

22 

278.9 

161.0 

82 

330.8 

191.0 

42 

382.8 

221.0 

02 

4.34.  8 

251.0 

62 

486.  7 

281.0 

23 

279.7 

161.5 

83 

.331.  7 

191.5 

43 

383.7 

221.5 

03 

435.  6 

251.5 

63 

487.  6 

281.5 

24 

280.6 

162.0 

84 

332.6 

192.0 

44 

384.5 

222.0 

04 

436.5 

2.52.  0 

64 

488.5 

282. 0 

25 

281.5 

162.5 

85 

333.4 

192.5 

45 

385.4 

222.5 

05 

437.4 

252.  5 

65 

489.3 

282.5 

26 

282.3 

163.0 

86 

334.3 

193.  0 

46 

386.  3 

223.0 

06 

438.2 

253.0 

66 

490.2 

283.  0 

27 

283.2 

163.5 

87 

.335.  2 

193.5 

47 

387.1 

223.5 

07 

439.1 

253. 5 

67 

491.1 

283. 5 

28 

284.1 

164.0 

88 

336.0 

194.0 

48 

388.0 

224.0 

08 

440.0 

254.0 

68 

491.9 

284.0 

29 

284.9 

164.5 

89 

336.9 

194.5 

49 

388.9 

224.5 

09 

440.8 

254.5 

69 

492^8 

284.5 

30 

285.8 

165.  0 

90 

337.8 

195.0 

50 

389.7 

225.0 

10 

441.7 

255. 0 

70 

493.  6 

494.  5 

285.0 

331 

286.7 

165.5 

391 

338.6 

195.5 

451 

390.6 

225.5 

511 

442.6 

2.55. 5 

571 

285.5 

32 

287.5 

166.0 

92 

339.5 

196.0 

52 

391.5 

226.0 

12 

443.4 

256.0 

72 

495.4 

286.0 

33 

288.4 

166.5 

93 

340.4 

196.  5 

53 

392.3 

226.5 

13 

444.3 

256. 5 

73 

496.3 

286.5 

34 

289.3 

167.0 

94 

341.2 

197.0 

54 

393.2 

227.0 

14 

445.2 

257.0 

74 

497.1 

287.0 

35 

290.1 

167.  5 

95 

342.1 

197.5 

55 

394.0 

227. 5 

15 

446.0 

257.  5 

75 

497.9 

287.5 

36 

291.0 

168.0 

96 

343.0 

198.0 

56 

394.9 

228.0 

16 

446.9 

258.0 

76 

498.8 

288.0 

37 

291.9 

168.5 

97 

343.8 

198. 5 

57 

395.8 

228.5 

17 

447.8 

258.5 

77 

499.7 

288.  5 

38 

292.7 

169.  0 

98 

344.7 

199.0 

58 

396.6 

229.0 

18 

448.6 

259.0 

78 

500.5 

289.0 

39 

293.6 

169.5 

99 

345.  6 

199.5 

59 

397.5 

229.5 

19 

449.4 

259.5 

79 

.501.  3 

289.  5 

40 

294.  5 

295.  3 

170.0 

400 
401 

346.  4 
347.3 

200.  0 

60 

398.4 

230.0 

20 

450.3 

260.0 

80 

502.2 
503.1 

290.0 

341 

170.5 

200.5 

461 

399. 2 

230.5 

521 

451.2 

260.5 

581 

290.  5 

42 

296.2 

171.0 

02 

348.1 

201.0 

62 

400.1 

231.0 

22 

452. 1 

261.0 

82 

504.0 

291.0 

43 

297.1 

171.5 

03 

.349.  0 

201.5 

63 

401.0 

231.5 

23 

452.9    261.5 

83 

504.9 

291.  5 

44 

297. 9 

172.0 

04 

349.9 

202.0 

64 

401.8 

232.0 

24 

453.8 

262.0 

84 

505.8 

292.0 

45 

298.8 

172.5 

05 

350.  7 

202.  5 

65 

402.7 

232.5 

25 

454.  7 

262.5 

85 

506.6 

292.5 

46 

299.7 

173.0 

06 

.351.6 

203.  0 

66 

403.6 

233.0 

26 

455. 5 

263.0 

86 

507.5 

293.  0 

47 

300.5 

173.5 

07 

352. 5 

203.5 

67 

404.4 

233.5 

27 

456.4 

263.5 

87 

508. 4 

293.  5 

48 

301.4 

174.0 

08 

.353.  3 

204.0 

68 

405.3 

234.0 

28 

457.3 

264.0 

88 

509.2 

294.0 

49 

302.3 

174.5 

09 

354.2 

204.  5 

69 

406.2 

234.5 

29 

458.1 

264.5 

89 

510.1 

294.  5 

50 

303.1 

175.0 

10 

355.1 

205.  0 

70 

407.0 

235.0 

30 

459.0 

265.0 

90 

511.0 

295.  0 

351 

304.0 

175.5 

411 

355. 9 

205.5 

471 

407.9 

235.  5 

531 

459. 9 

265. 5 

591 

511.8 

295.5 

52 

304.8 

176.0 

12 

356.8 

206.0 

72 

408.8 

236. 0 

32 

460.7 

266.0 

92 

512.7 

296.0 

53 

305.7 

176.5 

13 

357.7 

206.5 

73 

409.6 

236.5 

33 

461.6 

266.5 

93 

513.6 

296.5 

54 

306.  6 

177.0 

14 

358.5 

207.0 

74 

410. 5 

237.0 

34 

462.5 

267.0 

94 

514.4 

297.0 

55 

307.4 

177.5 

15 

359.4 

207.5 

75 

411.4 

237.5 

35 

463.3 

267.5 

95 

515.3 

297. 5 

56 

308.3 

178.0 

16 

360.3 

208.0 

76 

412.2 

238.0 

36 

464.2 

268.0 

96 

516.2 

298.0 

57 

309.2 

178.5 

17 

361.1 

208.5 

77 

413.1 

238.5 

37 

465. 1 

268.5 

97 

517.0 

298.5 

58 

310.0 

179.0 

18 

362.0 

209.0 

78 

414.0 

239.0 

38 

465.9 

269.0 

98 

517. 9 

299.0 

59 

310.9 

179.5 

19 

362.9 

209.5 

79 

414.8 

2,39. 5 

39 

466.8 

269.5 

99 

518.8 

299.5 

60 

311.8 

180.0 

20 

363.7 

210.0 

80 

415.7 

240.0 

40 

467.7 

270.0 

600 

519.6 

300.0 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep.     1     Lat.     i 

6 

0°    (1 

20°,  240 

=  ,  300° 

). 

Page  692] 

TABLE  -2. 

Difference  of  Latitude  and 

Departure  for  31°  (149°,  211°,  329= 

)• 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat.         Dep. 

Dist. 

Lat. 

Dep. 

1 

0.9 

0.5 

61 

52.3 

31.4 

121 

103.7 

62.3 

181 

155.1 

93.2 

241 

206.6 

124.1 

2 

1.7 

1.0 

62 

53.1 

31.9 

22 

104.6 

62.8 

82 

156.0 

93.7 

42 

207.4 

124.6 

3 

2.6 

1.5 

63 

54  0 

32.4 

23 

105.4 

63.  3 

83 

156.9 

94.3 

43 

208.3 

125.  2 

4 

3.4 

2.1 

64 

54.9 

33.0 

2i 

106.3 

63.9 

84 

157.7 

94.8 

44 

209. 1 

125.7 

5 

4.3 

2.6 

65 

55.7 

33.5 

25 

107.1 

64.4 

85 

158.6 

95.3 

45 

210.0 

126.2 

6 

5.1 

3.1 

66 

56.6 

34.0 

26 

108.0 

64.9 

86 

159.4 

95.8 

46 

210.  9 

126.  7 

7 

6.0 

3.6 

67 

.57.4 

34.5 

27 

108.9 

65.4 

87 

160.3 

96.3 

47 

211.7 

127.2 

8 

6.9 

4.1 

68 

58.3 

3.3.  0 

28 

109.7 

65.9 

88 

161.1 

96.8 

48 

212.6 

127.  7 

9 

7.7 

4.6 

69 

59.1 

35. 5 

29 

110.6 

66.4 

89 

162.0 

97.3 

J9 

213.4 

128.2 

10 

8.6 

5.2 

70 

60.0 

36.1 

30 

111.4 

67.0 

90 

162. 9 

97.9 

50 

214.3 

128.8 

11 

9. 4       5.  7 

71 

60.9 

36.6 

131 

112.3 

67.5 

191 

163.  7 

98.4 

251 

215.1 

129.3 

12 

10.3 

6.2 

72 

61.7 

37.1 

32 

113.1 

68.0 

92 

164.6 

98.9 

52 

216.0 

129.8 

13 

11.1 

6.7 

73 

62.6 

37.6 

33 

114.0 

68.5 

93 

165.4 

99.4 

53 

216.9 

130.3 

14 

12.0 

7.2 

74 

63.4 

38.1 

34 

114.9 

69.0 

94 

166.3 

99.9 

54 

217.7 

130.8 

15 

12.9 

7.  7 

75 

64.3 

38.6 

35 

115.  7 

69.5 

95 

167.1 

100.4 

55 

218.6 

131.3 

16 

13.7 

8.2 

76 

65.1 

39.1 

36 

116.6 

70.0 

96 

168.0 

100.9 

56 

219.4 

131.8 

17 

14.6 

8.8 

77 

66.0 

39.7 

37 

117.4 

70.6 

97 

168.  9 

101.5 

57 

220.3 

132.4 

IS 

15.4 

9.3 

78 

66.9 

40.2 

38 

118.3 

71.1 

98 

169.7 

102.0 

58 

221.1 

132.9 

19 

16.3 

9.8 

79 

67.7 

40.7 

39 

119.1 

71.6 

99 

170.6 

102.  5 

59 

222.0 

133.4 

20 

17.1 

10.3 

80 

68.6 

41.2 

40 

120.0 

72.1 

200 

171.4 

103.0 

60 

222.9 

133.9 

21 

18.0 

10.8 

81 

69.4 

41.7 

141 

120. 9 

72.6 

201 

172.  3 

103. 5 

261 

223.  7 

134.4 

22 

18.9 

11.3 

82 

70.3 

42.2 

42 

121.7 

73.1 

02 

173.1 

104.0 

62 

224. 6 

134.  9 

23 

19.7 

11.8 

83 

71.1 

42.7 

43 

122.  6 

73.7 

03 

174.0 

104.6 

63 

225. 4 

135.5 

24 

20.6 

12.4 

84 

72.0 

43.  3 

44 

123.4 

74.2 

04 

174.9 

105. 1 

64 

226. 3 

1.36. 0 

25 

21.4 

12.9 

85 

72.9 

43.8 

45 

124.3 

74.7 

05 

17.5.7 

10.5.6 

65 

227. 1 

136.5 

26 

22.3 

13.4 

86 

73.7 

44.3 

46 

125.1 

75.2 

06 

176.6 

106.1 

66 

228. 0 

137.0 

27 

23.1 

13.9 

87 

74.6 

44.8 

47 

126.0 

75.  7 

07 

177.4 

106.6 

67 

228. 9 

137. 5 

28 

24.0 

14.4 

88 

75.4 

45.3 

48 

126.  9 

76.2 

OS 

178.3 

107.1 

68 

229.  7 

138.0 

29 

24.9 

14.9 

89 

76.3 

4.5.8 

49 

127.  7 

76.7 

09 

179.1 

107.6 

69 

•lib!  6 

138.  5 

30 

25.7 
26.6 

15.5 
16.0 

90 
91 

77.1 
78.0 

46.4 
46.9 

.50 

128.6 
129.  4 

77.3 

10 

ISO.  0 

108.  2 
108.  7 

70 

231.4 

139. 1 

31 

151 

77.8 

211 

180.9 

271 

232.  3 

139.6 

32 

27.4 

16.5 

92 

78.9 

47.4 

52 

130.  3 

78.3 

12 

181.7 

109.2 

72 

233. 1 

140.  1 

33 

28.3 

17.0 

93 

79.7 

47.9 

.53 

131. 1 

78.8 

13 

182.6 

109.  7 

73 

234  0 

140.6 

34 

29.1 

17.5 

94 

80.6 

48.4 

54 

132.0 

79.3 

14 

183.  4 

110.2 

74 

2;}4.9 

141.1 

35 

30.0 

18.0 

95 

81.4 

48.9 

55 

132.  9 

79.8 

15 

184.3 

110.7 

75 

235.7 

141.6 

36 

.30.9 

18.5 

96 

82.3 

49.4 

5t> 

133.7 

80.3 

16 

1S5.  1 

111.2 

76 

236.  6 

142.2 

37 

31.7 

19.1 

97 

83.1 

50.0 

57 

134.  6 

80.9 

17 

186.0 

111.8 

77 

237.4 

142.  7 

38 

32.6 

19.6 

98 

84.0 

50.5 

58 

135.  4 

81.4 

18 

186.9 

112.  3 

78 

238.  3 

143.  2 

39 

33.4 

20.1 

99 

84.9 

51.0 

59 

136.3 

81.9 

19 

187.  7 

112.8 

79 

239. 1 

143.  7 

40 

34.3 

20.6 

100 

85.7 

51.5 

60 

137. 1 

82.4 

20 

188.6 

113.3 

80 

240.  0 

144.2 

41 

35.  r 

21.1 

101 

86.'6' 

.52.0 

161 

138.  0 

82.9 

22  r 

"189.  4" 

113.8 

281 

240.  9 

144.7 

42 

36.0 

21.6 

02 

87.4 

52.5 

62 

138.  9 

83.4 

22 

190.  3 

114.3 

82 

241.  7 

145.2 

43 

.36.9 

22.1 

03 

88.3 

.53.0 

63 

139.  7 

84.0 

2,3 

191.1 

114.9 

83 

242.  6 

145.  8 

44 

37.7 

22  7 

04 

89.1 

.53.6 

64 

140.  6 

84.5 

24 

192.0 

115.4 

84 

243.  4 

146.  3 

45 

.38.6 

2312 

05 

90.0 

54.1 

65 

141.4 

8.5.0 

25 

192.9 

11.5. 9 

85 

244.3 

146.8 

46 

39.4 

23.7 

Of) 

90.  9 

.54.6 

66 

142.  3 

85.  5 

26 

193.7 

116.4 

86 

245.1 

147.  3 

47 

40.3 

24.2 

07 

91.7 

55.1 

67 

143.1 

.86. 0 

27 

liM.  6 

116.9 

87 

246. 0 

147.  S 

48 

41.1 

24.7 

08 

92.6 

.55.6 

68 

144.  0 

86.5 

28 

195.  4 

117.4 

88 

246.9 

14,H.  3 

49 

42.0 

25.2 

09 

93.4 

56.1 

69 

144.9     87.0 

29 

196.  3 

117.9 

89 

247.7 

148.  8 

50 

42.9 

25.8 

10 

94.  3 

56.7 
57.  2 

70 
171 

145.7 

87.6 

30 

197.1 
198. 0 

118.5 
"1 19.  0 

90 
291 

248.  6 

149.4 
149.9 

51 

43.7 

26.3 

111 

95.1 

"146.  6 

88.1 

231 

249.4 

52 

44.6 

26.8 

12 

96.0 

57.  7 

72 

147.4 

88.6 

32 

198. 9 

119.5 

92 

250.  3 

150.  4 

53 

4.5.4 

27.3 

13 

96.9 

58.2 

73 

148.  3 

89.1 

33 

199.7 

120.  0 

93 

251.2 

150.  9 

54 

46.3 

27.8 

14 

97.7 

58.7 

74 

149.1 

89.6 

34 

200.6 

120.  5 

94 

252.  0 

151.4 

55 

47.1 

28.3 

l.T 

98.  6 

59.2 

75 

1.50.  0 

!)0.1 

35 

201.4 

121.0 

95 

252.9 

151.9 

56 

48.0 

•28.8 

It! 

99.4 

59.7 

76 

150.  9 

90.6 

36 

202.3 

121.5 

96 

2.53.  7 

1.52.  5 

57 

48.9 

29.4 

17 

100.  3 

60.3 

77 

151.7 

91.2 

37  i  203.  1 

122.  1 

97 

254.  6 

1.53.0 

58 

49.7 

29.9 

IS 

101.  1 

60.8 

78 

152.  6 

91.7 

38 

204.0 

122.  6 

98 

2.55.  4 

153. 5 

59 

50.6 

30.4 

19 

102.0 

61.3 

79 

153.4 

92.2 

;« 

204.9 

123.1 

99 

2.56.  3 

154.0 

60 

51.4 

30.9 

20 

102.9 

61.8 

80 

154.  3 

92.7 

40 

205.7 

123.  6 

300 

2.57. 1 

154.5 

Dist. 

Drp. 

Lnt. 

Dist. 

Dep. 

Lat. 

Dist. 

Pop.        Lat. 

Dlat. 

Dep. 

Lat. 

Di<t. 

Dep. 

Lat. 
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Difference  of  Latitude  and  Departure  for  31°  (149°,  211°,  329°). 

Di.-t. 

Lai. 

Dcp. 

Dist. 

Lat 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat.     !    Dep. 

Dist. 

Lat. 

Dep. 

301 

258.0 

155.0 

361 

309.4 

185.9 

421 

360.  9 

216.8 

481 

412.3 

247.7 

541 

46.3.7 

278.6 

02 

258. 9 

155.  5 

62 

310.  3 

186.4 

22 

361.7 

217.3 

82 

413.2 

248.2 

42 

464.6 

279.1 

03 

259.  7 

156.1 

63 

311.2 

187.0 

23 

362.6 

217.9 

83 

414.0 

248.8 

43 

465.  4 

279.7 

04 

260.6 

156.  6 

64 

312.  0 

187.5 

24 

363. 4 

218.  4 

84 

414.9 

249.3 

44 

466.  3 

280.2 

05 

261. 4 

157.1 

6.5 

312.  9 

188.0 

25 

364.  3 

218.9 

85 

415.7 

249.8 

45 

467.2 

280.7 

06 

262.3 

157.6 

66 

313.  7 

188.  5 

26 

.365.  2 

219.  4 

86 

416.6 

250.  3 

46 

468.0 

281.2 

07 

263.  2 

158. 1 

67 

314.6 

189.  0 

27 

366.  0 

219.9 

87 

417.4 

250.  8 

47 

468.  9 

281.7 

08 

264.0 

158.6 

68 

315.4 

189.  5 

28 

366.  9 

220.4 

88 

418.  3 

251.  3 

48 

469.7 

282.3 

09 

264.9 

159.  2 

69 

316.3 

190.1 

29 

367.  7 

221.  0 

89 

419.2 

251.9 

49 

470.6 

282.8 

10 
311 

265.  7 

159.  7 

70 

317. 2 

190.  6 

30 
431 

368.  6 

369.  4 

221.5 

90 

420.0 

252.4 
252.  9 

50 
551" 

471.4 
472.  3 

283.3 

266.6 

160.2 

371 

318.0 

191.1 

222. 0 

491 

420.  9 

283.8 

12 

267.4 

160.7 

72 

318.9 

191.6 

32 

370.  3 

222.5 

92 

421.7 

253.4 

52 

473.  2 

284.3 

13 

268. 3 

161.2 

73 

319.7 

192.1 

33 

371.2 

223.0 

93 

422.6 

253. 9 

53 

474.0 

284.8 

14 

269.  2 

161.7 

74 

320.6 

192.6 

34 

372.0 

223.5 

94 

423.4 

254.4 

54 

474.9 

285.3 

15 

270.0 

162.2 

75 

321.4 

193.1 

35 

372.9 

224.0 

95 

424.3 

254.9 

55 

475.  7 

285. 8 

16 

270.  9 

162.8 

76 

322.3 

193.7 

36 

373.7 

224.6 

96 

425.2 

255.  5 

.56 

476.6 

286.4 

17 

271.7 

163.3 

77 

323.2 

194.2 

37 

374.6 

225.1 

97 

426.0 

256.0 

57 

477.4 

286.9 

18 

272.6 

163.8 

78 

324.0 

194.7 

38 

375.4 

225.6 

98 

426.9 

256. 5 

58 

478.3 

287.4 

19 

273.4 

164.3 

79 

324.9 

195.2 

39 

376.3 

226.1 

99 

427.7 

257.0 

59 

479.2 

287.9 

20 
321 

274.3 
275. 2 

164.8 

80 
381 

325.7 

195.7 

40 

377.2 

226.6 

500 

428.6 

257.5 

60 
561 

480.0 
480.9 

288.4 

165.3 

326.6 

196.2 

441 

378.0 

227. 1 

501 

429.4 

258.0 

288.9 

22 

276.0 

165.8 

82 

327.4 

196.7 

42 

378.9 

227.7 

02 

430.3 

258.6 

62 

481.7 

289.5 

23 

276.9 

166.4 

83 

328.3 

197.3 

43 

379.7 

228.2 

03 

431.2 

259.1 

63 

482.6 

290.0 

24 

277.7 

166.9 

84 

329.2 

197.8 

44 

380.6 

228.7 

04 

432.0 

259. 6 

64 

483.4 

290. 5 

25 

278.6 

167.4 

85 

330.0 

198.3 

45 

381.4 

229.2 

05 

432.9 

260.1 

65 

484.  3 

291.0 

26 

279.4 

167.9 

86 

330.9 

198.8 

46 

382.3 

229.7 

06 

483.7 

260.6 

66 

485.2 

291.5 

27 

280.  3 

168.4 

87 

331.7 

199.  3 

47 

383.2 

230.2 

07 

434.6 

261.1 

67 

486.0 

292.0 

28 

281.2 

168.9 

88 

332.6 

199.8 

48 

384.0 

230.  7 

08 

435.  4 

261.6 

68 

486.9 

292.5 

29 

282.  0 

169.5 

89 

333.4 

200.4 

49 

384.9 

231.3 

09 

436.3 

262.2 

69 

487.7 

293.1 

30 

282  9 
283.7 

170.0 

90 

334.3 

200.9 

50 

385.7 

231.8 

10 

437.2 

262.7 

70 

488.6 

293.6 

331 

170.5 

391 

335.2 

201.4 

451 

386.6 

232. 3 

511 

438.0 

263.2 

.571 

489.4 

294.1 

32 

284.6 

171.0 

92 

336.0 

201.9 

52 

387.4 

232. 8 

12 

438.  9 

263.  7 

72 

490.3 

294.6 

33 

285.4 

171.5 

93 

336.9 

202.4 

53 

388.3 

233. 3 

13 

439.7 

264.2 

73 

491.2 

295. 1 

34 

286.3 

172. 0 

94 

337.  7 

202.9 

54 

389. 2 

233.  8 

14 

440.6 

264.7 

74 

492.0 

295.6 

35 

287.2 

172.5 

95 

338.6 

203.4 

.55 

390.0 

234.3 

15 

441.4 

265.2 

75 

492.9 

296.1 

36 

288.0 

173.1 

96 

339.4 

204.0 

56 

390. 9 

234.9 

16 

442.3 

265.  8 

76 

493.7 

296.7 

37 

288.9 

173.6 

97 

340.3 

204.5 

57 

391.7 

2.35.  4 

17 

443.2 

266.3 

77 

494.6 

297.2 

38 

289.7 

174.1 

98 

341.2 

205.  0 

58 

392.6 

235.  9 

18 

444.0 

266.8 

78 

495.  4 

297.7 

39 

290.  6 

174.6 

99 

342.0 

205.  5 

59 

393. 4 

236.4 

19 

444.9 

267. 3 

79 

496.3 

298.2 

40 
341 

291.4 
292.  3 

175.1 
175. 6 

400 
401 

342.9 
343.7 

206.0 

60 

394.3 

236.9 

20 

445.7 

267.8 

80 

497.2 

298.7 

206.5 

461 

.395. 2 

237. 4 

521 

446.6 

268.3 

581 

498.0 

299.2 

42 

293.2 

176.1 

02 

344.6 

207.0 

62 

.396.0 

238.0 

22 

447.4 

268.9 

82 

498.9 

299.8 

43 

294.0 

176.7 

03 

34.5.4 

207.6 

63 

396.9 

238.5 

23 

448.3 

269.4 

83 

499.7 

300.3 

44 

294.9 

177.2 

04 

346.3 

208. 1 

64 

397.7 

239.0 

24 

449.2 

269.9 

84 

500.6 

300.8 

45 

295.  7 

177.7 

05 

347.2 

208.6 

65 

398.6 

239.5 

25 

450.  0 

270.4 

85 

501.4 

301.3 

46 

296.6 

178.2 

06 

348.0 

209.1 

66 

399.4 

240.0 

26 

450.  9 

270.9 

86 

502.3 

301.8 

47 

297.4 

178.7 

07 

348.9 

209.6 

67 

400.3 

240.  5 

27 

4.51.7 

271.4 

87 

503.  2 

302.3 

48 

298.3 

179.2 

08 

349.7 

210.1 

68 

401.2 

241.0 

28 

452.6 

271.9 

88 

504. 0 

302.8 

49 

299.2 

179.8 

09 

350. 6 

210.7 

69 

402.0 

241.5 

29 

453. 4 

272.4 

89 

504. 9 

303.3 

50 

300.0 

180.3 

10 

351.4 

211.2 
211.7 

70 

471 

402.9 
403.  7" 

242.1 
242.  6 

30 

454.  3 

273.0 
273. 5 

90 

505.7 

303.9 

351 

300.9 

180.8 

411 

352.3 

.531 

455.  2 

.591 

506. 6 

304.4 

52 

301.7 

181.3 

12 

353.2 

212.2 

72 

404.6 

243.1 

32 

456.0 

274. 0 

92 

507.4 

304.9 

53 

302.6 

181.8 

13 

354. 0 

212.7 

73 

405.  4 

243.6 

33 

456.9 

274. 5 

93 

508. 3 

305.  4 

54 

303.4 

182.3 

14 

354.  9 

213.2 

74 

406. 3 

244.1 

34 

457.7 

275. 0 

94 

509.2 

305.9 

55 

304.3 

182.8 

15 

355.  7 

213.7 

75 

407.2 

244.6 

35 

458.6 

275.  5 

95 

510.0 

306.4 

56 

305.  2 

183.4 

16 

356.6 

214.  3 

76 

408.0 

245.  2 

36 

459. 4 

276.1 

96 

510. 9 

307.0 

57 

.306. 0 

183.9 

17 

357. 4 

214.8 

77 

408.  9 

245.  7 

37 

460.3 

276.6 

97 

511.7 

307.5 

58 

306.9 

184.4 

18 

358.3 

215.3 

78 

409.7 

246.2 

38 

461.2 

277.1 

98 

512.6 

308.0 

59 

307.7 

184.9 

19 

359.2 

215.8 

79 

410.6 

246.7 

39 

462.  0 

277.6 

99 

51.3. 4 

308.5 

60 

308.6 

185.4 

20 

360.0 

216.3 

80 

411.4 

247.2 

40 

462.9 

278.1 

600 

514.  3 

309.0 

Dist. 

Dep. 

Lat. 

Di3t. 

Dep. 

Lat. 

DLst.       Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep.    1 

Lat. 

.n 

9°  (121°,  239°,  301° 

. 
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TABLE  2. 

Difference  of  Latitude  and  Departure  for  32°  (148°,  212°,  328° 

). 

Di8t. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dift.  1      Lat. 

Dep. 

1 

0.8 

0.5 

61 

51.7 

32.3 

121 

102.6 

64.1 

181 

153.5 

95.9 

241 

204.4 

127.7 

2 

1.7 

1.1 

62 

52.6 

32.9 

22 

103.5 

64.7 

82 

154.3 

%.4 

42 

205.  2 

128.2 

3 

2.5 

1.6 

63 

53.4 

33.4 

23 

104.3 

65.2 

83 

155.2 

97.0 

43 

206.1 

128.8 

4 

3.4 

2.1 

64 

54.3 

3.3.9 

24 

105.  2 

a5.7 

84 

156.0 

97.5 

44 

206.9 

129.3 

5 

4.2 

2.6 

65 

55.1 

34.4 

25 

106.0 

66.2 

85 

156.9 

98.0 

45 

207.8 

129.8 

6 

5.1 

3.2 

66 

56.0 

35.0 

26 

106.9 

66.8 

86 

157.7 

98.6 

46 

208.6 

130.4 

7 

5.9 

3.7 

67 

56.8 

35.5 

27 

107.7 

67.3 

87 

1.58. 6 

99.1 

47 

209.5 

130.9 

8 

6.8 

4.2 

68 

57.7 

36.0 

28 

108.6 

67.8 

88 

1.59. 4 

99.6 

48 

210.3 

131.4 

9 

7.6 

4.8 

69 

58.5 

36.6 

29 

109.4 

68.4 

89 

160.3 

100.2 

49 

211.2 

131.9 

10 

8.5 
9.3 

5.3 
5.8 

70 
71 

.59.4 
60.2 

37.1 

30 
131 

110.2 
111.1 

68.9 

90 

161.1 

100.7 

50 

212.0 

132.5 

11 

37.6 

69.4 

191 

162.0 

101.2 

251 

212.9 

133.0 

12 

10.2 

6.4 

72 

61.1 

38.2 

32 

111.9 

69.9 

92 

162.8 

101.7 

52 

213.7 

133. 5 

13 

11.0 

6.9 

73 

61.9 

38.7 

33 

112.8 

70.5 

93 

16.3.7 

102.3 

53 

214.6 

134.1 

14 

11.9 

7.4 

74 

62.8 

39.2 

34 

113.6 

71.0 

94 

164.5 

102.8 

54 

215.4 

134.6 

15 

12.7 

7.9 

75 

63.6 

39.7 

35 

114.5 

71.5 

95 

ia5.4 

103.3 

55 

216. 3 

135. 1 

16 

1.3.6 

8.5 

76 

64.5 

40.3 

36 

115.3 

72.1 

96 

166.2 

103.9 

56 

217.1 

1.35.  7 

17 

14.4 

9.0 

77 

65.3 

40.8 

37 

116.2 

72. 6 

97 

167.1 

104.4 

57 

217.9 

1.36.  2 

18 

15.3 

9.5 

78 

66.1 

41.3 

38 

117.0 

73.1 

98 

167.9 

104.9 

58 

218.8 

13H.  7 

19 

16.1 

10.1 

79 

67.0 

41.9 

39 

117.9 

73.7 

99 

168.8 

105.  5 

59 

219.6 

137.  2 

20 
21 

17.0 
17.8 

10.6 

80 

67.8 

42.4 
42^9 

40 

118.7 

74.2 

200 

169.  6 

170.  5 

106.0 

60 

220.  5 
221.3 

137.  8 

11.1 

81 

68.7 

141 

119.6 

74.7 

201 

106.5 

261 

138.  3 

22 

18.7 

11.7 

82 

69.5 

43.5 

42 

120.4 

7.5.2 

02 

171.3 

107.0 

62 

222.  2 

138.  8 

23 

19.5 

12.2 

83 

70.4 

44.0 

43 

121.3 

75.8 

03 

172.2 

107.6 

63 

223!  0 

139.  4 

24 

20.4 

12.7 

84 

71.2 

44.5 

44 

122.1 

76.3 

04 

173.0 

108.1 

64 

223.9 

139.9 

25 

21.2 

13.2 

85 

72.1 

45.0 

45 

123.0 

76.8 

05 

173.8 

108.6 

65 

224.7 

140.4 

26 

22.0 

13.8 

86 

72.9 

45.6 

46 

123.8 

77.4 

06 

174.7 

109.2 

66 

225.  6 

141.0 

27 

22.9 

14.3 

87 

73.8 

46.1 

47 

124.  7 

77.9 

07 

175.5 

109.7 

67 

226.  4 

141.5 

28 

23.7 

14.8 

88 

74.6 

46.6 

48 

125. 5 

78.4 

08 

176.  4 

110.2 

68 

227.  3 

142.0 

29 

24.6 

15.4 

89 

75.5 

47.2 

49 

126.4 

79.0 

09 

177.2 

110.8 

69 

228.1 

142.  5 

30 
31 

25.4 
26.3 

15.9 

90 

76.3 

47.7 

48.2 

50 

127.2 

79.5 
80.  0 

10 

211 

178.1 

111.3 

111.8 

70 

229.0 

143.1 

lfi.4 

91 

77.2 

151      128. 1 

178.9 

271 

229.  8 

143.  6 

32 

27.1 

17.0 

92 

78.0 

48.8 

52     128. 9 

80.5 

12 

179.  8 

112.3 

72 

230.  7 

144.1 

33 

28.0 

17.5 

93 

78.9 

49.3 

53  1  129.8 

81.1 

13 

180.6 

112.  9 

73 

231.5 

144.7 

34 

28.8 

18.0 

94 

79.7 

49.8 

54 

130.6 

81.6 

14 

181.5 

113.4 

74 

232.  4 

145.  2 

35 

29.7 

18.5 

95 

80.6 

50.3 

55 

131.4 

82.1 

15 

182.  3 

113.9 

75 

233.  2 

14.5.7 

36 

30.5 

19.1 

96 

81.4 

50.9 

56 

132.  3 

82.7 

16 

183.  2 

114.  5 

76 

234.  1 

146.  3 

37 

31.4 

19.6 

97 

82.3 

51.4 

57 

133.1 

83.2 

17 

184.0 

115.0 

77 

234.  !t 

146.  8 

38 

32.  2 

20.1 

98 

83.1     51.9 

58 

134. 0 

83.7 

18 

184.  9 

115.5 

78 

235.  s 

147.3 

39 

33.1 

20.7 

99 

84.  0     ry2.  5 

59 

1,34.  8 

84.3 

19 

185.7 

116.1 

79 

236.  6 

147.8 

40 

33.9 

21.2 

100 

84.  8     53. 0 

60 

135.7 

84.8 

20 

186.  6 

116.  6 

80 

237.  .^ 

238.  .S 

148.4 
148.9 

41 

34.8 

21.7 

101 

85.7 

53.5 

161 

136.5 

85.3 

221 

187.4 

117.1 

281 

42 

35.6 

22.3 

02 

86.5 

54.1 

62 

137.4 

85.8 

22 

188.  3 

117.6 

82 

239.  1 

149.4 

43 

36.5 

22.8 

03 

87.3 

54.6 

63 

138.  2 

86.4 

2.3 

189.1 

118.2 

83 

24(1.  0 

1.-.0.0 

44 

37.3 

23.3 

04 

88.2 

55.1 

64 

139.  1 

86.9 

24 

190.0 

118.7 

84 

240.  s 

i.=.0.5 

45 

38.2 

23.8 

05 

89.0 

55.  6 

65 

139.  9 

87.4 

25 

1((0.8 

119.2 

86 

241.7 

151.0 

46 

39.  0 

24.4 

06 

89.9 

56.2 

66 

140.8 

88.0 

26 

191.7 

119.8 

86 

242.  .^ 

151.6 

47 

39.9 

24.9 

07 

90.7 

56.7 

67 

141.6 

88.5 

192.  5 

120.  3 

87 

243.  4 

1.52.  1 

48 

40.7 

25.4 

08 

91.6 

57.2 

68 

142.  5 

89.0 

28 

193.  4 

120.8 

88 

244.2 

1.52.6 

49 

41.6 

26.0 

09 

92.4 

57.8 

69 

143.  3 

89.6 

29 

194.2 

121.4 

89 

245.  1 

1.53.  1 

60 

42.4 

26.5 

10 

93.3 

58.3 

70 

144.2 

90.1 

30 

195. 1 

121.9 

90 

245.  •• 

15S^ 

51 

43.3' 

27.0 

111 

94.1 

58.8 

171 

145.  0 

90.6 

231 

195.9" 

122.4 

291 

24(>..s 

l.'i4.  2 

62 

44.1 

27.6 

12 

95.0 

59.4 

72  1  145.9 

91.1 

32 

1%.7 

122.9 

92 

247.  (i 

l.'>4.  7 

53 

44.9 

28. 1 

13 

95.8 

59.9 

73     146. 7 

91.7 

33 

197.  6 

123.5 

93 

248.  5 

1.55.  3 

64 

45.8 

2S.  G 

14 

96.7 

60.4 

74     147. 6 

92.2 

34 

19S.4 

124.0 

94 

249.  3 

1.5.5.8 

55 

46.6 

29.1 

15 

97.5 

60.9 

75     148. 4 

92.7 

35 

199.  3 

124.5 

95 

250.  2 

1.56.  3 

56 

47.5 

29.  7 

16 

98.4 

61.5 

76 

149.3 

93.  3 

36 

200.1 

125.1 

% 

251.0 

156.  9 

57 

48.3 

30.2 

17 

99.  2     62.  0 

77 

150.1 

9.3.8 

37 

201.0 

125.6 

!t7 

251.9 

157.4 

58 

49.2 

.30.  7 

18 

100. 1      62.  5 

78 

151.0 

94.3 

38 

201.8 

126.1 

98 

252.  7 

1.57.  9 

59 

50.0 

31.3 

19 

100.  9     63.  1 

79 

151.  8 

94.9 

:;!• 

202.  7 

126.7 

99 

253.  6 

158.4 

60 

50.9 

31.8 

20 

101.  8     63.  6 

80 

152.  6 

95.4 

40 

203.  5 

127.  2 

300 

254.4 

159. 0 

Dirt. 

Dep. 

Lot. 

Plst. 

Dep.    1    Ut. 

Dist. 

Dep.     ;    Lot. 

Dlot 

Dep. 

Lat. 

Dist. 

Dep. 

|Ut. 

>8°    (122°,  2.38°,  302' 

)• 

tablp:  2. 
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Difference  of  Latitude  and  Departure  for  32°  (148°,  212 

°,  328° 

)• 

IDist. 

LaL 

Dep. 

Dist. 

Lat. 

Dtp. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

i^t. 

Dep. 

301 

255. 3 

159.  5 

361 

306.  2 

191.  3 

421 

357.0 

223.1 

481 

407.9 

254.9 

541 

458.8 

286.  7 

02 

256. 1 

160.0 

62 

.307.0  |191.8 

22 

357.9 

223.6 

82 

408.8 

255.4 

42 

459.  6 

287.2 

03 

257.  0 

160.5 

63 

307.9 

192.  3 

23 

358.  7 

224.1 

83 

409.6 

255.9 

43 

460.  5 

287.7 

04 

257.  8 

161.1 

64 

308.7 

192.  9 

24 

:;59. 6 

224.7 

84 

410.5 

256.5 

44 

461.  3 

288.  3 

05 

258.  7 

161.6 

65 

309.5 

193.4 

25 

360. 4 

225.2 

85 

411.3 

257.0 

45 

462.2 

2S8.  8 

06 

259.  5 

162.1 

06 

310.4 

193.9 

26 

361. 3 

225.7 

86 

412.2 

257.5 

46 

463.0 

289.3 

07 

260.4 

162.7 

67 

311.2 

194.5 

27 

362. 1 

226.3 

87 

413.0 

258.  I 

47 

463.9 

289.  9 

08 

261.2 

163.2 

68 

312. 1 

195.0 

28 

363.0 

226.8 

88 

413.9 

258.  6 

48 

464.7 

290.4 

09 

262.  1 

163.7 

09 

312.9 

195.5 

29 

363.  8 

227.  3 

89 

414.7 

259. 1 

49 

465.6 

290.9 

10 

262.  9 
263.8 

164.3 
164.  8 

70 

313.8 

196.0 

30 

364.  7 

365.  5 

227.  8 

228.  4 

90 
491 

415.6 
416.4 

259.6 

50 

466.4 

291.5 

311 

371 

314.6 

196.6 

431 

260.2 

551 

467.3 

292.0 

12 

264.6 

165.3 

72 

315.5 

197.1 

32 

366.  4 

228.9 

92 

417.3 

260.7 

52 

468.1 

292.5 

13 

265.  4 

165.8 

73 

316.3 

197.6 

33 

367.2 

229.4 

93 

418.1 

261.2 

53 

469.0 

293.0 

14 

266.3 

166.4 

74 

317.2 

198.2 

34 

368.1 

230.0 

94 

419.0 

261.8 

54 

469.8 

293.6 

15 

267. 1 

166.9 

75 

318.0 

198.7 

35 

368.9 

230.5 

95 

419.8 

262.  3 

55 

470.7 

294.1 

16 

268.0 

167.4 

76 

318.9 

199.  2 

36 

369.  8 

231.0 

96 

420.6 

262.8 

56 

471.5 

294.6 

17 

268.  8 

168.0 

77 

319.7 

199.8 

37 

370.6 

231.6 

97 

421.5 

263.4 

57 

472.4 

295.  2 

18 

269.7 

168.  5 

78 

320.6 

200.  3 

38 

371.5 

232.1 

98 

422.3 

263.9 

58 

473.2 

295.  7 

19 

270.  5 

169.0 

79 

321.4 

200.8 

39 

372.3 

232.  6 

99 

423.2 

264.4 

59 

474.1 

296.2 

20 
321 

271.4 

169.6 

80 

322.  3 

201.3 

40 

373.2 

233. 1 

500 

424.0 
424.  9 

265.0 

265.  5 

60 

474.9 
475.8 

296.7 

170. 1 

381 

323.1 

201.9 

441 

374.0 

233.  7 

501 

561 

297.3 

22 

273^1 

170.6 

82 

324.0 

202.4 

42 

374.8 

234.2 

02 

425.7 

266.0 

62 

476.6 

297.8 

23 

273.9 

171.1 

83 

324.8 

202.9 

43 

375.7 

234.7 

03 

426.6 

266.  5 

63 

477. 5 

298.3 

24 

274.8 

171.7 

84 

325.  7 

203.  5 

44 

376.5 

235.  3 

04 

427.4 

267.1 

64 

478.3 

298.9 

25 

275.6 

172.2 

85 

326.5 

204.0 

45 

377.4 

235.8 

05 

428.3 

267.6 

65 

479.2 

299.4 

26 

276.5 

172.7 

86 

327.4 

204.  5 

46 

378.2 

236.  3 

06 

429.1 

268.1 

66 

480.0 

299.9 

27 

277.3    173.3 

87 

328.  2 

205.1 

47 

379.1 

236.9 

07 

430.0 

268.7 

67 

480.9 

300. 5 

28 

278.2    173.8 

88 

329.  1 

205.  6 

48 

379.9 

237.  4 

08 

430.8 

269.2 

68 

481.7 

301.0 

29 

279.0    174.3 

89 

329.  9 

206.1 

49 

380.8 

237.9 

09 

431.7 

269.7 

69 

482.6 

.301.5 

30 
331 

279.9    174.9 
280.7  |175.4 

90 
391 

330.8 

206.  0 

50 

381.6 

238.4 

10 

432.  5 

270.3 

70 
571 

483.4 
484.3 

302.1 

331.  6 

207.  2 

451 

382.  5 

239.  0 

511 

433.4 

270.8 

302.  6 

32 

281.6 

175.9 

92 

332.5 

207.7 

52 

383.3 

239.5 

12 

434.2 

271.4 

72 

485. 1 

303.  2 

33 

282.4 

176.4 

93 

333.  3 

208.2 

53 

384.2 

240.0 

13 

435.1 

271.9 

73 

486.0 

303.7 

34 

283.3 

177.0 

94 

334.  2 

208.8 

54 

385.  0 

240.6 

14 

435.9 

272.4 

74 

486.8 

304.2 

35 

284.1 

177.5 

95 

335.  0 

209.  3 

55 

385.9 

241.1 

15 

436.8 

272.9 

75 

487.7 

.304.  7 

36 

285.0 

178.0 

96 

335.  8 

209.8 

56 

386.  7 

241.6 

16 

437.6 

273.  5 

76 

488.5 

305. 3 

37 

285.8 

178.6 

97 

336.  7 

210.4 

57 

387.6 

242.2 

17 

438.5 

274.0 

77 

489.4 

305. 8 

38 

286.7 

179.1 

98 

337. 5 

210.9 

58 

388.  4 

242.7 

18 

439.3 

274.  5 

78 

490.2 

306.3 

39 

287.5 

179.6 

99 

338.  4 

211.4 

59 

389.3 

243.2 

19 

440.2 

275.0 

79 

491.1 

306.8 

40 

288.  3 

180.2 

400 

339. 2 

211.9 

60 

390. 1 
391.  0 

243.  8 

20 

441.0 

275.  6 

80 

491.9 
492.8 

307.4 

341 

289.  2 

180.7 

401 

340. 1 

212.5 

461 

244.3 

521 

441.9 

276. 1 

581 

307.9 

42 

290.0 

181.2 

02 

340.9 

213.0 

62 

391.8 

244.8 

22 

442.7 

276.6 

82 

493.6 

308.4 

43 

290.9 

181.7 

03 

341.8 

213.5 

63 

392.  7 

245.4 

23 

443.6 

277.  2 

83 

494.5 

309.0 

44 

291.7 

182.3 

04 

342.6 

214.1 

64 

393.5 

245.9 

24 

444.4 

277.  7 

84 

495.3 

309.5 

45 

292.6 

182.8 

05 

343.  5 

214.  6 

65 

394. 4 

246.4 

25 

445.  3 

85 

496.  2 

310.0 

46 

293.4 

183.3 

06 

344.3 

215.1 

66 

395.2 

246.9 

26 

446.1 

278.7 

86 

497.0 

310.5 

47 

294.3 

183.9 

07 

.345.  2 

215.  7 

67 

396.0 

247.  5 

27 

446.9 

279.3 

87 

497.8 

311.1 

48 

295. 1 

184.4 

08 

346.  0 

216.2 

68 

396. 9 

248.0 

28 

447.8 

279.8 

88 

498.7 

311.6 

49 

296.0 

184.9 

09 

346.9 

216.7 

69 

397.7 

248.5 

29 

448.6 

280.3 

89 

499.5 

312.1 

50 

296.8 

185.4 

10 

347.7 

217.2 

70 

398.6 

249.0 

30 

449.5 

280.9 

90 

500.  3 

312.6 

351 

297.  7 

186.0 

411 

348.6 

217.8 

471 

399.4 

249.  6 

531 

450.  3 

281.4 

.591 

501.2 

313.  2 

52 

298.5 

186.5 

12 

349.4 

218.3 

72 

400.3 

250.1 

32 

451.1 

281.9 

92 

502.0 

313.7 

53 

299.  4 

187.0 

13 

.350.  3 

218.8 

73 

401.1 

250.  6 

33 

452.  0 

282.4 

93 

502.9 

314.  2 

54 

.300.  2 

187.6 

14 

351.1 

219.4 

74 

402.0 

251.  2 

34 

452.  8 

283.0 

94 

503.7 

314.8 

55 

301.1 

188.1 

15 

352.  0 

219.9 

75 

402.8 

251.7 

35 

453.7 

283.  5 

95 

504.6 

315.  3 

56 

301.9 

188.6 

16 

:»2. 8 

220.4 

76 

403.7 

252.2 

36 

4.54.  5 

284.0 

96 

505. 4 

315.  8 

57 

302.  8 

189.2 

17 

353.  6 

221.0 

77 

404.5 

252.8 

37 

455.  4 

284.6 

97 

506.2 

316.4 

58 

303.  6 

189.7 

18 

354.  5 

221.5 

78 

405.  4 

253. 3 

38 

456.2 

285.1 

98 

507.1 

316.9 

59 

304.5 

190.2 

19 

355.  3 

222.0 

79 

406.2 

253.  8 

39 

457. 1 

285.  6 

99 

508. 0 

317.4 

60 

305.  3 

190.8 

20 

356.2 

222.5 

80 

407.1 

254.3 

40 

457.9 

286.2 

600 

508.8 

318.0 

Diet. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

5 

8°   (122°,  238 

°,  302° 

)■ 
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TABLK  2. 

- 

Diiference  of  Latitude  and  Departure  for  .33°  (147°,  213°,  327° 

)• 

Dist. 

Lat. 

Dep. 

Dlst. 

Lat. 

Dep. 

Dist.  ,     Lat.     i    Dep. 

Dist. 

Lat.         Dep. 

Dist. 

lilt. 

Dep. 

1 

as 

0.5 

61 

51.2 

33.2 

121  :  101.5  i  65.9 

181 

151.  8  i    98.  6 

241 

202.1 

131.3 

2 

L7 

1.1 

62 

.52.0 

33.  8 

22  '  102.3     66.4 

82 

152. 6  ;   99. 1 

42 

203. 0 

131.8 

3 

2.5 

1.6 

63 

52.  8     34.  3 

23 

103.2     67.0 

83 

153. 5  1   99.  7 

43 

203. 8 

132.3 

4 

3.4 

2.2 

64 

53.  7 

.34.  9 

24 

104.0     67.5 

84 

154. 3    100.  2 

44 

204.6 

132.9 

5 

4.2 

2.7 

65 

54.  5 

35.  4 

25 

104.  8     68. 1 

85 

155. 2  i  100. 8 

45 

205. 5 

133.4 

6 

6.0 

3.3 

66 

55.  i 

35.  9 

26 

105.  7     68.  6 

86 

1.56.0 

101.3 

46 

206.3 

134.0 

7 

5.9 

3.8 

67 

5(;.  2 

36.  5 

■>7 

106.  5     69.  2 

87 

156. 8 

101.8 

47 

207.2 

134.5 

8 

6.7 

4.4 

68 

T)".  0 

37.  0 

28 

107.3     69.7 

88  1  157.  7 

102.4 

48 

208.0 

i:».l 

9 

7.5 

4.9 

69 

57.  9 

37.6 

29 

108.  2 

70.3 

89 

158.5 

102. 9 

49 

208.8 

135.6 

10 

8.4 

5.4 

70 

58.  7 

38.  1 

30 

109.0 
109.9 

70.8 
71.3 

90 

1.59.3    103.5 

50 

209.7 
210.  5 

136.2 

H 

9.2 

6.0 

71 

59.  5 

38.7 

131 

191 

160.  2    104.  0 

251 

136.7 

12 

10.1 

6.5 

72 

60.4 

39.2 

32 

110.7 

71.9 

92 

161.0    104.6 

52 

211.3 

137.2 

13 

10.9 

7.1 

73 

61.2 

39.8 

33 

111.5 

72.4 

93 

161.9    105.1 

53 

212.  2 

137.8 

14 

11.7 

7.6 

74 

62.1 

40.3 

34 

112.4 

73.0 

94 

162.7    105.7 

54 

213!  0 

138.3 

15 

12.6 

8.2 

75 

62.9 

40.8 

35 

113.2 

73. 5 

95 

16.3.5    106.2 

55 

21.3.9 

138.9 

16 

13.4 

8.7 

76 

63.  7 

41.4 

36 

114.1 

74.1 

96 

164.4    106.7 

56 

214.  7 

139.4 

17 

14.3 

9.3 

77 

64.6 

41.9 

37 

114.9 

74.6 

97 

16.5.2    107.3 

57 

215.  5 

140.0 

13 

1.5.1 

9.8 

78 

65.  4 

42.5 

38 

11.5.7 

75.  2 

98 

166.1    107.8 

58 

216.4 

140.5 

19 

15.9 

10.3 

79 

66.  3 

43.0 

39 

116.6 

75.7 

99 

166.9    108.4 

59 

217.2 

141.1 

20 
L'l 

16.8 
"17.6 

10.9 

80 

67.  1 

67.  9 

43.6 
44.1 

40 
141 

117.4 
118.3 

76.2 

200 

167.7    108.9 

60 

218.1 

141.6 

11.4 

81 

76.8 

201 

168.  6     109.  5 

261 

218.  9 

142.2 

-2 

18.5 

12.0 

82 

6S.  8 

44.7 

42 

119.1 

77.3 

02 

169.4 

110.0 

62 

219.7 

142.7 

•IS 

19.3 

12.5 

83 

6;i.  li 

45.  2 

43 

119.9 

77.9 

03 

170.3 

110.6 

63 

220.6 

143.2 

-i 

20.1 

13.1 

84 

70.4 

4.5.  7 

44 

120.8 

78.4 

04 

171.1 

111.1 

64 

221.4 

143.8 

25 

21.0 

13.6 

85 

71.:;      46.3 

45 

121.6 

79.0 

05 

171.9    111.7 

65 

222. 2 

144.3 

26 

21.8 

14.2 

86 

72.  1      46.  8 

46 

122.4 

79.5 

06 

172.8    112.2 

66 

223. 1 

144.9 

27 

22.6 

14.7 

87 

73.  0     47.  4 

47 

123.3 

80.1 

07 

17.3.6    112.7 

67 

223.9 

145.4 

23 

23.5 

15.2 

88 

73.  8     47.  9 

48 

124. 1 

80.6 

08 

174.4    113.3 

68 

224.8 

146.0 

29 

24.3 

15.8 

89 

74.  6  ;  48.  5 

49 

125. 0 

81.2 

09 

17.5.3    113.8 

69 

225.  6 

146.5 

30 
31 

2.5.  2 
2t>.  0 

16.3 
16.9 

90 
91 

75.  5 

76.  3 

49.0 

50 
151 

125.  8 
126.6 

81.7 
'82.2 

10 
211 

176.1  ,114.4 
177.0     114.9 

70 
271 

226.  4 

147.1 

49.0 

227.  3 

147.6 

32 

26.8 

17.4 

92 

77.2 

50.1 

52 

127.5 

82.8 

12 

177.8     115.5 

72 

228.1 

148.1 

33 

27.7 

18.0 

93 

78.0 

50.  7 

53 

128.3 

83.3 

13 

178.6     116.0 

73 

229.0 

148.7 

34 

28.5 

18.5 

94 

78.8 

51.2 

54 

129.2 

83.9 

14 

179.5    116.6 

74 

229. 8 

149.2 

35 

29.4 

19.1 

95 

79.7 

51.7 

55 

130.  0     84.  4 

15 

180.3    117.1 

75 

230.6 

149.8 

36 

30.2 

19.6 

96 

80.5 

52.  3 

56 

130.8     8.5.0 

16 

181.2    117.6 

76 

231.5 

150.3 

37. 

31.0 

»20.2 

97 

81.4     .52.8 

57 

131.7     8.5.5 

17 

182.0 

118.2 

77 

232.3 

150.9 

33 

31.9 

20.7 

9S 

82.  2     .')3.  4 

58 

132. 5 

86.1 

18 

182.8 

118.7 

78 

2.33.  2 

151.4 

39 

32.7 

21.2 

99 

83.0  i  53.9 

59 

133.  3 

8.i.  6 

19 

183.  7 

119.3 

79 

234.0 

1.52. 0 

40 
41 

33. 5 
34.4 

21.8 

100 
101 

83.9  ;  54.5 
84.7      .55.0 

60 

134.2 

87.1 
87.7 

20 
221 

184.5 
185.3 

119.8 

SO 
281 

234. 8 
235.  7' 

152.5 

22.3 

161  ,  135.0' 

120.4 

153. 0 

42 

3.5.2 

22.9 

02 

85. 5     55.  6 

62     135.9 

88.  2 

22 

186.2 

120.9 

82 

236.  5 

1.53. 6 

43 

36.1 

23.4 

03 

86.  4     5(;.  1 

63     136.7 

88.  H 

23 

187.0    121.5 

83 

237.  3 

154. 1 

44 

36.9 

24.0 

04 

87.  2     .5t>.  6 

64      137.5 

89.  3 

24 

187. 9    122. 0 

84 

238.  2 

154.7 

45 

37.7 

24.5 

05 

88.  1      .57.  2 

65     138.4 

89.  9 

25 

188.7  ;122.5 

85 

239.  0 

155.  2 

46 

38.6 

25.1 

06 

88.  9      57.  7 

(16     139.2 

90.  4 

2(> 

189.5    123.1 

8ti 

239.  9 

155.8 

47 

39.4 

25.6 

07 

89.  7      58. :', 

67      140.1 

91.0 

27 

190.4    123.6 

87 

240.7 

156. 3 

48 

40.3 

26.1 

08 

itO.  11     58.  8 

68      140.9 

91.5 

28 

191.2 

124.2 

88 

241.5 

156.9 

49 

41.1 

26.7 

09 

91.4      .59.4 

69      141.7 

92. 0 

29 

192.1 

124.7 

89 

242.  4 

157.4 

50 
51 

41.9 
42. 8 

27.2 
27.8 

10 
111 

9:.'.:!     511.9 
~93.  1     no.  5 

70  ,  142.  (i 
171   i   143.4 

92.  6 

30 

192.9 

125.3 

90 

243.  2 

157.  9 

93.  I 

'm 

193.7" 

125.  8 

291 

244. 1 

158.5 

52 

43.  6 

28.  3 

12 

9.3.9     1.1.0 

72  ■  144.3 

93.  7 

32 

194.6 

126.4 

92 

244.  9 

159.  0 

53 

44.4 

28.9 

13 

94.8      i;i.5 

73      145.1 

94.2 

33 

195.  4 

126.9 

93 

245.  7 

159.6 

54 

45.  3 

29.4 

14 

95.  (i      62. 1 

71      145.9 

94.8 

34 

196.2 

127.4 

94 

246.  6 

160.  1 

55 

41!.  I 

30.0 

15 

96.  4      l>2.  6 

75      146. 8 

95.  3 

35 

197.1 

128.  0 

95 

247.4 

ltiO.7 

56 

47.0 

.•{0.5 

16 

97.  3     ti3.  2 

76      147.6 

'.15.  9 

36 

197.  9 

128.5 

iM> 

248.  2 

161.2 

57 

47.8 

31.0 

17 

98.  I      Ii3.  7 

77  ;  148.4 

96.  4 

37 

198.  8 

129.  1 

97 

249. 1 

161.8 

58 

48.6 

31. 6 

18 

99.  0     1)4.  3 

78     149. 3 

96.9 

38 

199.6 

129.6 

98 

249.  9 

162.3 

59 

49.  5 

;i2. 1 

19 

99.  8     (it.  8 

79     1.50.  1 

97.5 

39 

200.4 

130.2 

99 

250.8 

162.8 

60 

50.3 

;{2. 7 

20 

100.6  ;  11.5.4 

80     151. 0 

98.0 

40 

201.3 

1.30.  7 

300 

251.6 

163.  4 

Dlst. 

Dcp. 

Lat. 

Dlst. 

Dep. 

_...._ 

Dls:.       Dep. 

Ut. 

Dlat. 

Dcp. 

Ut. 

Dial. 

Dep. 

Lat. 

,- 

7°  (123°,  237°,  303° 

. 

TABLE  2. 
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difference  of  Latitude  and  Departure  tor 

33°  (147°,  213°,  327' 

)• 

Dist. 

Lilt. 

Dep. 

Dist. 

Lat. 

Dep, 

Dist. 

Lat. 

Dep. 

Dih-t. 

Lat. 

Dep. 

Diet. 

Lat. 

Dep. 

301 

252.4 

163.9 

361 

302.8 

196.6 

421 

353.1 

229.  3 

481 

403.4 

262.0 

541 

453.  7 

294.6 

02 

253.3 

164.4 

62 

303. 6 

197.1 

22 

353.9 

229.8 

82 

404.2 

262.5 

42 

454.  6 

295.  2 

03 

254.1 

165.  0 

63 

304.  4 

197.7 

23 

354.  7 

230.  4 

83 

405. 1 

263.1 

43 

455.  4 

295.  7 

04 

255.0 

165.  5 

64 

305.  3 

198.2 

24 

355.  6 

230.  9 

84 

405.  9 

263.6 

44 

456.2 

296.  2 

05 

255.  8 

166.1 

65 

306.1 

198.8 

25 

356.  4 

231.4 

85 

406.7 

264.1 

45 

457.1 

296.8 

06 

256. 6 

166.6 

66 

307.0 

199.  3 

26 

357.  3 

232.  0 

86 

407.6 

264.7 

46 

457.  9 

297.3 

07 

257.5 

167.2 

.67 

307.  8 

199.8 

27 

858. 1 

232.  5 

87 

408.4 

265.2 

47 

458.8 

297.9 

08 

258.  3 

167.7 

68 

308.6 

200.4 

28 

359.  0 

233. 1 

88 

409.3 

265.  8 

48 

459.6 

298.  4 

09 

259.2 

168.3 

69 

309.  5 

200.  9 

29 

3.59.  8 

233.  6 

89 

410.1 

266.3 

49 

460.4 

299.  0 

10 
311 

260.0 

168.  8 

70 

310.3 

201.5 

30 

360.  6 
361.5 

234.  2 
"234.  7 

90 
491 

411.0 

266.8 

50 

461.3 

299.  5 

260.8 

169.3 

371 

311.2 

202.  0 

431 

411.8 

267.4 

551 

462. 1  1  300.  1 

12 

261.7 

169.  9 

72 

312.0 

202.6 

32 

362.3 

235.  2 

92 

412.6 

267.9 

52 

463.  0  1  300.  6 

13 

262.5 

170.4 

73 

312.8 

203.1 

33 

363.1 

235.8 

93 

413.5 

268.  5 

53 

463.8  ;  ,301.2 

14 

263. 3 

171.0 

74 

313.7 

203.7 

34 

364.0 

236. 3 

94 

414.3 

269.0 

54 

464.6  1  301.7 

15 

264.2 

171.5 

75 

314.5 

204.2 

35 

364.8 

236. 9 

95 

415. 1 

269.6 

.55 

465.5 

302.  3 

16 

265.  0 

172.1 

76 

315.3 

204.7 

36 

365.7 

237.  4 

96 

416.0 

270.1 

56 

466.3 

302.9 

17  !  265.9 

172.  6 

77 

316.  2 

205.  3 

37 

366.5 

238.0 

97 

416.8 

270.7 

57 

467.2 

303.  4 

18 

266.7 

173.2 

78 

317.0 

205.8 

38 

367.3 

238.  5 

98 

417.6 

271.2 

58 

468.0 

303.9 

19 

267.  5 

173.7 

79 

317.9 

206.4 

39 

368.2 

239.1 

99 

418.  5 

271.8 

59 

468.8 

304.5 

20 

268.4 

174.2 

80 

318.7 
319.5 

206.9 

40 

369.0 

239.  6 

.500 
.501 

419. 3 
420.  2 

272.3 

60 

469.7 

305.  0 
305.  5 

321   1  269.2 

174.8 

381 

207.5 

441 

369.9 

240.1 

272.8 

561 

470.5 

22 

270. 1 

175.  3 

82 

320.4 

208.0 

42 

370.7 

240.7 

02 

421.0 

273.4 

62 

471.3 

306.1 

23 

270.9 

175.9 

83 

321.2 

208.6 

43 

371.5 

241.2 

03 

421.9 

273.9 

63 

472.2 

306.6 

24 

271.7 

176.4 

84 

322.1 

209.1 

44 

372.4 

241.8 

04 

422.7 

274.5 

64 

473.0 

307.2 

25 

272.6 

177.0 

85 

322.9 

209.6 

45 

373.2 

242.3 

05 

423.5 

275.0 

65 

473.8 

307.7 

26 

273.4 

177.5 

86 

323.7 

210.  2 

46 

374.1 

242.9 

06 

424.4 

275.6 

66 

474.  7  j  308.  3 

27 

274.2 

178.1 

87 

324.6 

210.7 

47 

374.9 

243.4 

07 

425.2 

276.1 

67 

475.  5     308. 8 

28 

275.1 

178.6 

88 

325.4 

211.3 

48 

375.  7 

244.0 

08 

426.0 

276.7 

68 

476.4     309.4 

29  '  275. 9 

179.1 

89 

326.2 

211.8 

49 

376.6 

244.5 

09 

426.9 

277.2 

69 

477.2  1  309.9 

30     276. 8 

179.7 

90 

327.1 

212.4 

50 

377.4 

245. 1 

10 

427.7 

277.8 

70 

478.0 

310.4 

331  j  277.6 

180.2 

391 

327.9 

212.9 

451 

378.2 

245.6 

511 

428.5 

278.3 

571 

478.9 

311.0 

32 

278.4 

180.8 

92 

328.8 

213.5 

52 

379.1 

246.1 

12 

429.4 

278.8 

72 

479.7 

311.5 

33 

279.3 

181.3 

93 

329.6 

214.0 

53 

379.9 

246.7 

13 

430.2 

279.4 

73 

480.6 

312.0 

34 

280.1 

181.9 

94 

3.30. 4 

214.  6 

54 

380.8 

247.2 

14 

431.1 

279.9 

74 

481.4 

312.6 

35 

281.0 

182.4 

95 

331.3 

215.1 

55 

381.6 

247.8 

15 

431.9 

280.4 

75 

482.2 

313.1 

36 

281.8 

183.0 

96 

332.1 

215.  6 

56 

382.4 

248.3 

16 

432.  7 

281.0 

76 

483. 1 

313.7 

37 

282.6 

183.5 

97 

333.0 

216.  2 

57 

383.3 

248.9 

17 

433.6 

281.5 

77 

483.9 

314.2 

38 

283.5 

184.1 

98 

333.8 

216.7 

58 

384.1 

249.4 

18 

434.4 

282.1 

78 

484.7 

314.  8 

39 

284.3 

184.6 

99 

334.6 

217.3 

59 

385.0 

250.  0 

19 

435.3 

282.6 

79 

485.6 

315.3 

40 

285.2 

185.1 

400 
401 

335.5 

217.8 

60 

385.8 

250.5 

20 

436.1 

283.2 

80 

486.4 

315.9 

341 

286.0 

185.7 

336. 3 

218.4 

461 

386.6 

251.0 

521 

436.9 

283.7 

581 

487.2 

316.4 

42 

286.8 

186.2 

02 

337.1 

218.9 

62 

387. 5 

251.6 

22 

437.8 

284.3 

82 

488.1 

317.0 

43 

287.7 

186.8 

03 

338.0 

219.  5 

63 

388.3 

252.1 

23 

438.6 

284.8 

83 

488.9 

317.5 

44 

288.5 

187.3 

04 

338.8 

220.0 

64 

389.1 

252.7 

24 

439.4 

285.4 

84 

489.8 

318.1 

45 

289.3 

187.9 

05 

339.7 

220.5 

65 

390.0 

253.2 

25 

440.3 

285.9 

85 

490.6 

318.6 

46 

290.2 

188.4 

06 

340.5 

221.1 

66     390.  8  1 

253.8 

26 

441.1 

286.5 

86 

491.5 

319.2 

47 

291.0 

189.0 

07 

341.3 

221.6 

67 

391.7 

254.3 

27 

442.0 

287.0 

87 

492.3 

319.7 

48 

291.9 

189.5 

08 

342.2 

222.2 

68 

392.5 

254.9 

28 

442.8 

287.5 

88 

493.1 

320.2 

49 

292.7 

190.0 

09 

343.0 

222.7 

69 

393.3 

255.4 

29 

443.6 

288.1 

89 

494.0 

320.8 

50 

293.5 

190.6 

10 

343.  9 

223.3 

70 

394.2 

255.  9 

30 

444.5 

288.6 

90 

494.8 

321.3 

351 

294.4 

191.1 

411 

344.7 

223.8 

471 

395.0 

256.5 

531 

445.3 

289.2 

591 

495.7 

321.9 

52 

295.2 

191.7 

12 

345.  5 

224.4 

72 

395.8 

257.0 

32 

446.1 

289.7 

92 

496.5 

322.4 

53 

296.1 

192.2 

13 

346.  4 

224.9 

73 

396.7 

257.6 

33 

447.0 

290.3 

93 

497.3 

322.9 

54 

296.9 

192.8 

14 

347.2 

225.4 

74 

397.5 

258.1 

34 

447.8 

290.8 

94 

498.1 

323. 5 

55 

297.7 

193.3 

15 

348.1 

226.0 

75 

398.3 

258.7 

35 

448.7 

291.4 

95 

499.0 

324.1 

56 

298.6 

193.9 

16 

348.9 

226.5 

76 

399.2 

259.2 

36 

449.5 

291.9 

96 

499.8 

324.6 

57 

299.4 

194.4 

17 

349.7 

227.1 

77 

400.0 

259.8 

37 

450.3 

292.5 

97 

500.6 

325. 1 

58 

300.2 

194.9 

18 

350.6 

227.6 

78 

400.9 

260.3 

38 

451.2 

293.0 

98 

501.5 

325.  7 

59 

301.1 

195.5 

19 

351.4 

228.2 

79 

401.7 

260.9 

39 

452.0 

293.6 

99 

502.  3 

326.2 

60 

301.9 

196.0 

20 

352.2 

228.7 

80 

402.6 

261.4 

40 

452.9 

294.1 

600 

503.2 

326.8 

Diet. 

Dep.     1    Lat.    1 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Diiit. 

Dep. 

Lat. 

Dist. 

Dep.          Lat.     1 
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TABLK  1'. 

Differ, 

11 t  1 

■atitude  and 

Departure  for  34"  (146°,  214=",  326" 

)■ 

DUk 

Lat. 

Dep. 

Dist.  1       Lat.            I'.-p. 

Dist. 

Lat.      1    Dep. 

Dist.  1     Lat.     1    Dep. 

Dist. 

Lat. 

Dep. 

1 

0.8 

0.6 

61 

50.6 

34.1 

121 

100.  3      67.  7 

181 

150. 1 

101.2 

241 

199.8 

134.8 

2 

1.7 

1.1 

62 

51.4 

34.7 

22 

101.1  '  H8.2 

82 

150.9 

101.8 

42 

200.6 

135.3 

3 

2.5 

1.7 

63 

52.2 

35.2 

23 

102.  0  1  68.  8 

83 

151.7 

102.3 

43 

201.5 

135. 9 

4 

3.3 

2.  2 

64 

53.1 

35.8 

24 

102.8  ,  69.3 

84 

152.  5 

102.9 

44 

202. 3 

136.4 

5 

4.1 

2.8 

65 

53.9 

36.3 

25 

103.  6     69.  9 

85 

153. 4 

103. 5 

45 

203. 1 

137.0 

6 

5.0 

3.4 

66 

54.7 

36.  9 

26 

104.5     70.5 

86 

154.2 

104.0 

46 

203.  9 

137.6 

7 

5.8 

3.9 

67 

55.5 

37. 5 

27 

105.3     71.0 

87 

155.0 

104.  6 

47 

204.  8 

138.  1 

8 

6.6 

4.5 

68 

56.4 

38.0 

28 

106.1   i  71.6 

SS 

155.  9 

105.  1' 

48 

205. 6 

138.7 

9 

7.5 

5.0 

69 

57.2 

38. 0 

29 

106.  9  1  72.  1 

89 

156.  7 

105.  7 

49 

206.4 

■  139. 2 

10 

8.3 

5.6 

70 

58.0 
58.9 

39.1 

30 
131 

107.8 

73.3 

90 

157. 5 

106.2 
106.  8 

50 
251 

207.3 
208.1 

139.8 

11 

9.1 

6.2 

71 

39.7 

108.6 

191 

158.3 

140.4 

12 

9.9. 

6.7 

72 

59.7 

40.  3 

32 

109.  4     73.  8 

92 

159.2    107.4 

52 

208. 9 

140.9 

13 

10.8 

7.3 

73 

60.5 

40.8 

33 

110.3     74.4 

93 

160.0    107.9 

53 

209.7 

141.5 

14 

11.6 

7.8 

74 

61.3 

41.4 

34 

111.1      74.9 

94 

160.8    108.5 

54 

210.6 

142.0 

15 

12.4 

8.4 

75 

62.2 

41.9 

35 

111.9  1  --■,.:-> 

95 

161.7    109.0 

55 

211.4 

142.6 

16 

13.3 

8.9 

76 

63.0 

42.  5 

36 

112.7  1  7»;.  1 

96 

162.5    109.6 

56 

212  2 

143.2 

17' 

14.1 

9.5 

77 

63.8 

43.1 

37 

113.6  1  76.6 

97 

163.3  ]110.2 

57 

213!  1 

143.7 

18 

14.9 

10.1 

78 

64:7 

43.  6 

38 

114.4  1  77.2 

98 

164.1  1110.7 

58 

213.9 

144.3 

19 

15.8 

10.6 

79 

65.5 

44.2 

39 

115.  2     77.  7 

99 

165.0  (111.3 

59 

214.7 

144.8 

20 

16.6 

11.2 

80 

66.3 

44.7 

40 

116.1 

78.3 

200 

165.8  1111.8 

60 

215.5 

145.4 

21 

17.4 

11.7 

81 

67.2 

45.  3 

141 

116.9 

"78.8 

201 

166.6 

112.4 

261 

216.4 

145.9 

22 

18.2 

12.3 

82 

68.0 

45.9 

42 

117.7 

79.4 

02 

167.5 

113.0 

62 

217.  2 

146.5 

23 

19.1 

12.9 

83 

68.8 

46.4 

43 

118.6 

80.0 

03 

168.  3 

113.5 

63 

iisio 

147. 1 

24 

19.9 

13.4 

84 

69.6 

47.0 

44 

119.4 

80.5 

04 

169.1 

114.1 

64 

218.9 

147.6 

25 

20.7 

14.0 

85 

70.5 

47.5 

45 

120.2 

81.1 

05 

170.0 

114.6 

65 

219.7 

148.2 

26 

21.6 

14.5 

86 

71.3 

48.1 

46 

121.0 

81.6 

06 

170.8  !ll5.2 

6H 

220.5 

148.7 

27 

22.4 

15.1 

87 

72.1 

48.6 

47 

121.9 

82.2 

07 

171.6  |115.8 

67 

221.4 

149.3 

28 

23.2 

15.7 

88 

73.0 

49.2 

48 

122.7 

82.8 

08 

172.4  1  116.3 

68 

2'>2  2 

149.9 

29 

24.0 

16.2 

89 

73.8 

49.8 

49 

123.5 

83.3 

09 

173.3  1116.9 

69 

223!  0 

150.4 

30 

24.9 
25.7 

16.8 
17.3 

90 
91 

74.6 

50.  3 
50.  9 

50 

124.4 
"125. 2" 

83.9 

10 
211 

174.1  1117.4 
174.9  1  118.0 

70 

223.8 

151.0 
151. 5 

31 

75.4 

151 

84.4 

271 

224.7 

32 

26.5 

17.9 

92 

76.3 

51.4 

52 

126.0 

a5.o 

12 

175.8    118.5 

72 

225. 5 

152. 1 

33 

27.4 

18.5 

93 

77.1 

52.0 

53 

126.8 

a5.6 

13 

176.6     110.1 

73 

226.  3 

152.  7 

34 

28.2 

19.0 

94 

77.9 

52.  6 

54 

127.7 

86.1 

14 

177.4     119.7 

*  74 

227.  2 

153.2 

35 

29.0 

19.6 

95 

78.8 

53.1 

55 

128.5 

86.7 

15 

178.2  il20.2 

75 

228. 0 

153.  8 

36 

29.8 

20.1 

96 

79.6 

53.  7 

56 

129.3 

87.2 

16 

179.1 

120.8 

76 

228.  8 

154.3 

37 

30.7 

20.7 

97 

80.4 

54.2 

57 

130.2 

87.8 

17 

179.9 

121.3 

77 

229. 6 

154.  9 

38 

31.5 

21.2 

98 

81.2 

54.8 

58 

131.0 

88.4 

18 

180.7 

121.9 

78 

230. 5 

155. 5 

39 

32.3 

21.8 

99 

82.1 

55.4 

.59 

131.8  i  88.9 

19 

181.6 

122.5 

79 

231. 3 

156. 0 

40 

33.2 

22.4 

100 

82.9 

55.9 

60 

132.6  1  89.5 

20 

182.4 

123.0 

80 

232. 1 

156.6 

41 

34.0 

22.9 

101 

83.7 

56.  5 

161 

133.5 

90.0 

221 

183.  2 

123.6 

281 

"233. 0' 

157.1 

42 

34.8 

23.5 

02 

84.6 

57.0 

62 

134.  3 

90.6 

22 

184.0 

124.1 

82 

233.8 

157.7 

43 

36.6 

24.0 

03 

85.4 

57.6 

63 

135. 1 

91.1 

23 

184.9 

124.7 

83 

234.6 

158.3 

44 

36.5 

24.6 

04 

86.2 

58.  2 

()4 

136.  0 

91.7 

24 

185.7 

125.3 

84 

235.  4 

158.8 

45 

37.3 

25.2 

05 

87.0 

58.7 

6.5 

136.  8 

92.3 

25 

186.  5 

125.  8 

85 

236.  3 

159.  4 

46 

38.1 

25.7 

06 

87.9 

59.3 

66 

137.  6 

92.8 

26 

187.4 

126.4 

86 

237.1 

159.9 

47 

39.0 

26.3 

07 

88.7 

59.8 

67 

138.4 

93.  4 

27 

188.2 

126.9 

87 

237. 9 

160.  5 

48 

39.8 

26.8 

OS 

89.5 

60.4 

68 

139.  3 

93.9 

28 

189.0  !  127.5 

88 

238.  8 

161.0 

49 

40.6 

27.4 

09 

90.4 

61.0 

69 

140.1 

94.5 

29 

189.8     128.1 

89 

239. 6 

161.6 

50 

41.5 

28.0 

10 

91.2 

61.5 

70 

140.9 

95.  1 

30 

190.7  !  128.6 

90 

240.  4 

162.2 

51 

42.3 

28.5 

111 

92.0 

62.1 

171 

141.8 

95.6" 

23i 

191.5 

129.2 

291" 

241.T 

162.  7 

52 

43.1 

29.1 

12 

92.9 

62.6 

72 

142.6 

96.  2 

32 

192.3 

129.7 

92 

242.  1 

163.  3 

53 

43.9 

29.6 

13 

93.7 

63.  2 

73 

143.  4 

96.7 

33 

193.2 

130.3 

93 

242.  9 

163.8 

54 

44.8 

30.2 

14 

94.5 

6:5.7 

74 

144.3 

97.3 

34 

194.0 

130.9 

94 

243.7 

164.4 

55 

45.6 

30.8 

15 

9.=^.  3 

64.3 

75 

145.  1 

97.9 

35 

194.  8  i  131. 4 

95 

244.6 

165.0 

56 

46.4 

31.3 

16 

96.2 

64.9 

76 

145.  9 

98.4 

36 

195.  7 

132.0 

06 

245.4 

165.5 

57 

47.3 

31.9 

17 

97.0 

iVi.  4 

77 

146.7 

99. 0 

37 

196. 5 

132.5 

97 

246.2 

166.1 

58 

48.1 

32.4 

18 

97.8 

66.0 

78 

147.6 

99.5 

38 

197.3 

1:53. 1 

98 

247.1 

166.6 

59 

48.9 

33.0 

19 

98.7 

66.5 

79 

148.  4 

100.1 

39 

198.1 

1.33.6 

99 

247.9 

167.2 

.  60 

49.7 

33.6 

20 

99.5 

67.1 

80 

149.  2 

100.7 

40 

199.0 

134.2 

300 

248.7 

167.8 

DIst. 

Dep. 

Lat. 

Dl,«t 

Dep. 

Lilt 

Dl«t. 

Dep. 

Uit. 

Dist. 

Dep.        Lat. 

Dist. 

Dep. 

Lat. 

i«°  ( 1 

24°,  236°,  :m° 

). 

TABLE  2. 
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Wfference  of  Latitude  and  Departure  for  34°  (146°,  214 

°,  326° 

)• 

Dist. 

LsU.     1    Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

249. 5  !  168.  3 

361 

299.3 

201.9 

421 

349.0 

235.  4 

481 

398.8 

269.0 

541 

448.5 

302.5 

02 

250.  4 

168.9 

62 

300.1 

202.4 

22 

349.9 

236.0 

82 

399.6 

209.5 

42 

449.4 

303.1 

03 

251.2 

169.4 

63 

300.9 

203. 0 

23 

350.7 

236.5 

83 

400.4 

270.1 

43 

450.  2 

303.6 

04  ;  252.0 

170.0 

64 

301.8 

203. 5 

24 

351.5 

237. 1 

84 

401.  3 

270.6 

44 

451.0 

304.  2 

05  1  252.9 

170.6 

65 

302.  6 

204. 1 

25 

352.3 

237.7 

85 

402.1 

271.2 

45 

451.8 

304.8 

06 

253.  7 

171.1 

66 

303.4 

204.7 

26 

353.2 

238.2 

86 

402.9 

271. 8 

46 

452.  6 

305.  3 

07 

254.  5 

171.7 

67 

304.3 

205.2 

27 

354. 0 

238.8 

87 

403.8 

272.3 

47 

453.5 

305. 9 

08 

255. 3 

172.2 

68 

305.1 

205.8 

28 

354.8 

239.3 

88 

404.6 

272.8 

48 

454.  3 

306.4 

09 

256. 2  1 172. 8 

69 

305. 9 

206.3 

29 

355.  7 

239.  9 

89 

405.4 

273. 4 

49 

455.2 

307.0 

10 

257.0 
257.8 

173.3 

70 

306.7 

206.9 

30 

356.5 
357.3 

240.4 

90 

406.2 

274.0 

50 

456.  0 

307.5 

311 

173.9 

371 

307.6 

207.5 

431 

241.0 

491 

407.1 

274.6 

551 

456.  8 

308.1 

12 

258.7  1)74.5 

72 

308.4 

208.0 

32 

358. 1 

241.6 

92 

407.9 

275.1 

52 

457.  6 

308.7 

13 

259.5    175.0 

73 

309.  2 

208.6 

33 

359.0 

242.  1 

93 

408.7 

275.  7 

53 

458.  4 

309.2 

14 

260.3    175.6 

74 

310.1 

209.1 

34 

359.8 

242.  7 

94 

409.  5 

276.2 

54 

459.  3 

309.8 

15 

261.2 

176.1 

75 

310.9 

209.  7 

35 

360.6 

243.2 

95 

410.4 

276.8 

55 

460.1 

310.3 

16 

262.0 

176.7 

76 

311.7 

210.3 

36 

361.5 

243.  8 

96 

411.2 

277.4 

56 

460.  9 

310.9 

17 

262.8 

177.3 

77 

312.6 

210.8 

37 

362.3 

244.4 

97 

412.0 

277.9 

57 

461.7 

311.5 

18 

263.7 

177.8 

78 

313.4 

211.4 

38 

363.1 

244.9 

98 

412.8 

278.4 

58 

462.  6 

312.0 

19 

264.5 

178.4 

79 

314.2 

211.9 

39 

364.0 

245.5 

99 

413.7 

279.0 

59 

463.  4 

312.6 

20 

265.3 

178.9 

80 

315.0 

212.5 

40 
441 

364.8 

246.0 

500 

414.5 

279.6 

60 

464.2 

313.1 

321 

266. 1 

179.5 

381 

315.9 

213.0 

365.6 

246.6 

501 

415.3 

280.1 

561 

465. 1 

313.7 

22.:  267.0 

180.1 

82 

316.7 

213.6 

42 

366.4 

247.2 

02 

416.2 

280.7 

62 

465.  9 

314.3 

23  1  267.8 

180.6 

83 

317.5 

214.2 

43 

367.3 

247.7 

03 

417.0 

281.  3 

63 

466.8 

314.8 

24     268. 6 

181.2 

84 

318.4 

214.7 

44 

368.1 

248.3 

04 

417.8 

281.8 

64 

467.6 

315. 4 

25   »269.5 

181.7 

85 

319.2 

215.3 

45 

368.9 

248.8 

05 

418.6 

282.4 

65 

468.4 

315.9 

26     270. 3 

182.3 

86 

320.0 

215.8 

46 

369.8 

249.4 

06 

419.4 

282.9 

66 

469.2 

316.5 

27     271. 1 

182.9 

87 

320.8 

216.4 

47 

370.6 

250.0 

07 

420.  3 

283.5 

67 

470.1 

317.1 

28     271. 9 

183.4 

88 

321.7 

217.0 

48 

371.4 

250.5 

08 

421.1 

284.1 

68 

470.9 

317.6 

29  1  272.8 

184.0 

89 

322.5 

217.5 

49 

372.2 

251. 1 

09 

421.9 

284.6 

69 

471.7 

318.2 

30     273. 6 
331     274.4 

184.5 

90 

323.3 

218.1 

50 

373.1 

251.6 
252. 2 

10 

422.8 

285.2 

70 

472.6 

318.7 

"185. 1 

391 

324.2 

218.6 

451 

373.9 

511 

423.6 

285.  8 

571 

473.  4 

319.3 

32  !  275.2 

185.6 

92 

325.0 

219.2 

52 

374.7 

252.8 

12 

424.4 

286.3 

72 

474.2 

319.9 

33     276. 1 

186.2 

93 

325.8 

219.8 

53 

375.6 

253. 3 

13 

425.3 

286.9 

73 

475. 0 

320.4 

34 

276.9 

186.8 

94 

326.6 

220.3 

54 

376.4 

253.9 

14 

426.1 

287.4 

74 

475.9 

321.0 

35 

277.  7 

187.3 

95 

327.5 

220.9 

55 

3«'7.2 

254.4 

15 

426.  9 

288.0 

75 

476.7 

321. 5 

36 

278.6 

187.9 

96 

328.3 

221.4 

56 

378.0 

255.0 

16 

427.8 

288.5 

76 

477.5 

322.1 

37 

279.4 

188.  4 

97 

329.1 

222.0 

57 

378.9 

255.5 

17 

428.6 

289.1 

77 

478.3 

322.7 

38 

280.2 

189.0 

98 

330.0 

222.6 

58 

379.7 

256.1 

18 

429.4 

289.6 

78 

479.2 

323.2 

39 

281.0 

189.6 

99 

330.8 

223.1 

59 

380.5 

256.7 

19 

430.3 

290.2 

79 

480.0 

323.  8 

40 

2S1.9 

190.1 

400 

331.6 

223.7 

60 

381.3 

257.  2 

20 

431.1 

290.8 

80 

480.8 

324.3 
324.9 

341 

282.7 

190.7 

401 

332.4 

224.2 

461 

382.2 

257.8 

521 

431.9 

291.3 

581 

481.6 

42 

283.5 

191.2 

02 

333.3 

224.8 

62 

383.0 

258.3 

22 

432.8 

291.9 

82 

482.5 

325.  4 

43 

284.4 

191.8 

03 

334.1 

225.4 

63 

383.8 

258.9 

23 

433.6 

292.5 

83 

483.  3 

326.0 

44 

285.  2 

192.4 

04 

334.9 

225.9 

64 

381.7 

259.5 

24 

434.4 

293.0 

84 

484.1 

326.6 

45 

286. 0 

192.9 

05 

335.8 

226.5 

65 

385.5 

260.0 

25 

435.3 

293.6 

85 

485.0 

327.2 

46 

286.9 

193. 5 

06 

336.6 

227.0 

66 

386.3 

260.6 

26 

436.1 

294.1 

86 

485.8 

327.7 

47 

287.7 

194.0 

07 

337.4 

227.6 

67 

387.2 

261.1 

27 

436.9 

294.7 

87 

486.6 

328. 2 

48 

288.5    194.6 

08 

338.3 

228.1 

68 

388.0 

261.7 

28 

437.8 

295.3 

88 

487.  5 

328.8 

49 

289.  3    195.  2 

09 

339.1 

228.7 

69 

388.8 

262.3 

29 

438.6 

295.  8 

89 

488.3 

329.4 

50 

290.2 

195.  7 

10 

339.9 

229.3 

70 

389.7 

262.8 

30 

439.4 

296.4 

90 

489.2 

329.  9 

351 

291.0 

196.3 

411 

340.7 

229.8 

471 

390.5 

263.4 

531 

440.3 

296.9 

591 

490.0 

330.5 

52 

291.8 

196.8 

12 

341.6 

230.4 

72 

391.3 

263.9 

32 

441.1 

297.4 

92 

490.8 

331.0 

53 

292.7 

197.4 

13 

342.4 

230.9 

73 

392.1 

264.5 

33 

441.9 

298.0 

93 

491.6 

331.6 

54 

293.5 

198.0 

14 

343.2 

231.5 

74 

393.0 

265.0 

34 

442.7 

298.6 

94 

492.  5 

332. 2 

55 

294.3 

198.5 

15 

344.1 

232.1 

75 

393.  8 

265.6 

35 

443.6 

299. 1 

95 

493.  3 

332.7 

56 

295.  1 

199.1 

16 

344.9 

232.6 

76 

394. 6 

266.2 

36 

444.4 

299.7 

96 

494.1 

333.3 

57 

296.0 

199.6 

17 

345.7 

233.2 

77 

395.5 

266.7 

37 

445.3 

300.2 

97 

494.9 

333.  8 

58 

296.8 

200.2 

18 

346.5 

233.7 

78 

396.3 

267.3 

38 

446.1 

300.8 

98 

495.  8 

334.4 

59 

297.6 

200.7 

19 

347.4 

234.3 

79 

397.1 

267.9 

39 

446.9 

.301.4 

99 

496.6 

334.9 

60 

298.5 

201.3 

20 

348.2 

234.9 

80 

397.9 

268.4 

40 

447.7 

302.0 

600 

497.  4 

335.5 

Dist.  i    Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

56°  (1 

24°,  236 

°,  304° 

)■ 
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TABLE 

2. 

Difference  of  Latitude  and  Departure  for  35°  (145°,  215 

\  325° 

- 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

0.8 

0.6 

61 

50.0 

35.0 

121 

99.1 

69.4 

181 

148.3 

103.8 

241 

197.4 

138.2 

2 

1.6 

1.1 

62 

50.8 

35.6 

22 

99.9 

70.0 

82 

149.1 

104.4 

42 

198.2  { 

138.8 

3 

2.5 

1.7 

63 

51.6 

36.1 

23 

100.8 

70.5 

83 

149.9 

105.0 

43 

199.1 

139.4 

4 

3.3 

2.3 

64 

52.4 

36.7 

24 

101.6 

71.1 

84 

150.  7 

105.5 

44 

199.9  1 

140.0 

5 

4.1 

2.9 

65 

53.2 

37.3 

25 

102.4 

71.7 

85 

151.5 

106.1 

45 

200.7 

140.5 

6 

4.9 

3.4 

66 

54.1 

37.9 

26 

103.2 

72.3 

86 

153.4 

106.7 

46 

201. 0 

141.1 

7 

5.7 

4.0 

67 

54.9 

38.4 

27 

104.0 

72.8 

87 

153.2 

107.3 

47 

202.3 

141.7 

8 

6.6 

4.6 

68 

55.7 

39.0 

28 

104.9 

73.4 

88 

154.0 

107.8 

48 

203.1 

142.  2 

9 

7.4 

5.2 

69 

56.5 

39.6 

29 

105.7 

74.0 

89 

154.  8 

108.4 

49 

204.  0 

142.  8 

10 

8.2 

5.7 

70 

57.3 

40.2 

30 

106.5 

74.6 
75.1 

90 
191 

155.6 

109.0 

50 

204.8 

143.  4 
144.0 

11 

9.0 

6.3 

71 

58.2 

40.7 

131 

107.3 

156.5 

109.6 

251 

205. 15 

12 

9.8 

6.9 

72 

59.0 

41.3 

32 

108.1 

75.7 

92 

157.3 

110.1 

52 

206.4 

144.5 

13 

10.6 

7.5 

73 

59.8 

41.9 

33 

108.9 

76.3 

93 

158.1 

110.7 

53 

207.2 

145. 1 

14 

11.5 

8.0 

74 

60.6 

42.4 

34 

109.8 

76.9 

94 

158.9 

111.3 

54 

208.1 

145.  7 

15 

12.3 

8.6 

75 

61.4 

43.0 

35 

110.6 

77.4 

95 

159.7 

111.8 

55 

208.  9 

146.3 

16 

13.1 

9.2 

76 

62.3 

43.6 

36 

111.4 

78.0 

96 

160.6 

112.4 

56 

209.7 

146.8 

17 

13.9 

9.8 

77 

63.1 

44.2 

37 

112.2 

78.6 

97 

161.4 

113.0 

57 

210.5 

147.4 

18 

14.7 

10.3 

78 

63.9 

44.7 

38 

113.0 

79.2 

98 

162.2 

113.6 

58 

211.3 

148.0 

19 

15.6 

10.9 

79 

64.7 

45.3 

39 

113.9 

79.7 

99 

163.0 

114.1 

59 

212.2 

148.6 

20 

16.4 

11.5 

80 

65.5 

45.9 

40 

114.7 

80.3 

200 

163.8 

114.7 

00 

213.0 

149.1 

21 

17.2 

12.0 

81 

66.4 

46.5 

141 

115.5 

80.9 

201 

164.6 

115.3 

261 

213.8 

149.7 

22 

18.0 

12.6 

82 

67.2 

47.0 

42 

116.3 

81.4 

02 

165.5 

115.9 

62 

214.6 

1.50.  3 

23 

18.8 

13.2 

83 

68.0 

47.6 

43 

117.1 

82.0 

03 

166.3 

116.4 

63 

215.4 

1.50. 9 

24 

19.7 

13.8 

84 

68.8 

48.2 

44 

118.0 

82.6 

04 

167.1 

117.0 

64 

216.3 

151.4 
^52.0 

25 

20.5 

14.3 

85 

69.6 

48.8 

45 

118.8 

83.2 

05 

167.9 

117.6 

65 

217.1 

26 

21.3 

14.9 

86 

70.4 

49.3 

46 

119.6 

83.7 

06 

168.7 

118.2 

66 

217.9 

152.  6 

27 

22.1 

15.5 

87 

71.3 

49.9 

47 

120.4 

84.3 

07 

169.6 

118.7 

67 

218.7 

153. 1 

28 

22.9 

16.1 

88 

72.1 

50.5 

48 

121.2 

84.9 

08 

170.4 

119.3 

68 

219.5 

1.53.  7 

29 

23.8 

16.6 

89 

72.9 

51.0 

49 

122.1 

85.5 

09 

171.2 

119.9 

69 

220.4 

1.S4.  3 

30 

24.6 

17.2 

90 
91 

73.7 
74.5 

51.6 

50 
151 

122.9 

86.0 

10 

172.0 

120.5 

70 

221.2 
222.0 

154.9 
"1.=..=..  4 

31 

25.4 

17.8 

52.2 

123.7 

86.6 

211 

172.8 

121.0 

271 

32 

26.2 

18.4 

92 

75.4 

52.8 

52 

124.5 

87.2 

12 

173.7 

121.6 

72 

222.  8 

1  .il>.  0 

33 

27.0 

18.9 

93 

76.2 

53.3 

53 

125.3 

87.8 

13 

174.5 

122.2 

73 

223.  t> 

l"i(;.  6 

34 

27.9 

19.5 

94 

77.0 

53.9 

54 

126.1 

88.3 

14 

175.3 

122.7 

74 

224.  4 

\^7.  2 

35 

28.7 

20.1 

95 

77.8 

54.5 

55 

127.0 

88.9 

15 

176.1 

123.3 

75 

225.  3 

1.=.;.  7 

36 

29.5 

20.  6 

96 

78.6 

55.1 

56 

127.8 

89.5 

16 

176.9 

123.9 

76 

226.1 

1.58.  3 

37 

30.3 

21.2 

97 

79.5 

55.6 

57 

128.6 

90.1 

17 

177.8 

124.5 

77 

226.  9 

1.58.  9 

38 

31.1 

21.8 

98 

80.3 

56.2 

58 

129.4 

90.6 

18 

178.6 

125.0 

78 

227.7 

1.S9.  5 

39 

31.9 

22.4 

99 

81.1 

56.8 

59 

130.2 

91.2 

19 

179.4 

125.6 

79 

228.  5 

160.0 

40 

32.8 

22. 9 

100 

81.9 

57.4 

60 

131.1 

91.8 

20 

180.2 

126.2 

80 

229.  4 

160.6 

41 

33.6 

23.5 

101 

82.7 

57.9 

161 

131.9 

92.3 

221 

181.0 

126.  8 

28 1 

■"23072' 

161.2 

42 

34.4 

24.1 

02 

83.6 

58.5 

62 

132.7 

92.9 

22 

181.9 

127.3 

82 

231.0 

161.7 

43 

;».2 

24.7 

03 

84.4 

59.1 

63 

133.5 

93.5 

23 

182.7 

127.9 

83 

231.8 

162.  3 

44 

36.0 

25.2 

04 

85.2 

59.7 

64 

134.3 

94.1 

24 

183.5 

128.5 

84 

232.6 

162.  9 

45 

36.9 

25. 8 

05 

86.0 

60.2 

65 

135.2 

94.6 

25 

184.3 

129.1 

85 

238.  5 

163. 5 

46 

37.7 

26.4 

06 

86.8 

60.8 

66 

136.0 

95.2 

26 

185.1 

129.6 

86 

234.  3 

164.0 

47 

38.5 

27.0 

07 

87.6 

61.4 

67 

136.8 

95.8 

27 

185.9 

130.2 

87 

235.1 

164.  6 

48 

39.3 

27.5 

08 

88.5 

61.9 

68  1  137.6 

96.4 

28 

186.8 

130.8 

88 

235.9 

165.2 

49 

40.1 

28.1 

09 

89.3 

62.5 

69 

138.4 

96.9 

29 

187.6 

131.3 

89 

2,36.  7 

165.8 

60 

41.0 

28.7 

10 

90.1 

63.1 

70 

1.39.3 

97.5 

30 

188.4 

131.9 

90 

237.  6 

166.3 

51 

41.8 

29.3 

111 

90.9 

63.7 

171 

140.1 

98.  f 

231 

189.2 

132.5 

291 

238.  4 

166.9 

52 

42.6 

29.8 

12 

91.7 

64.2 

72 

140.9 

98.7 

32 

190.0 

133.1 

92 

239.  2 

167.5 

53 

43.4 

30.4 

13 

92.6 

64.8 

73 

141.7 

99.2 

33 

190.9 

133.  6 

93 

240.  0 

168.1 

54 

44.2 

31.0 

14 

93.4 

65.4 

74 

142.5 

99.  8 

34 

191.7 

134.2 

94 

240.  8 

168.6 

55 

45.1 

31.5 

15 

94.2 

66.0 

75 

143.4 

100.  4 

35 

192.5 

134.8 

95 

241.6 

169.  2 

56 

45.9 

32.1 

16 

95.0 

66.5 

76 

144.  2 

100.9 

36 

193.  3 

135.  4 

96 

242.5 

169.8 

67 

46.7 

32.  7 

17 

95.8 

67.1 

77 

145.0 

101.5 

37 

194.1 

135.  9 

97 

243.3 

170.4 

58 

47.5 

33.3 

18 

96.7 

67.7 

78 

145.8 

102.  1 

38 

195.0 

136.5 

98 

244.1 

170.9 

69 

48. 3     33.  8 

19 

97.5 

68.3 

79 

146.6 

102.7 

39 

195.8 

137.1 

99 

244.9 

171.5 

60 

49. 1     34.  4 

20 

98.3 

68.8 

80 

147.4 

103.2 

40 

196.6 

137.7 

300 

246.7 

172. 1 

Dllt 

Dep.        Lat. 

Dist. 

Dep. 

Lat. 

DUt. 

Dep. 

Lilt. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Ut. 

55°  (125°,  TX' 

°,  305°). 
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Difference  of  Latitude  and  Departure  for 

35°  (145°,  215 

°,  325° 

)• 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dcp. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

JOl 

240.  0 

172.  C 

361 

295.7 

207.0 

421 

344.9 

241.5 

481 

394.0 

275.9 

541 

443.2 

310.3 

02 

247. 4 

173.2 

62 

296.5 

207.6 

22 

345.7 

242.0 

82 

394.8 

276.4 

42 

444.0 

310.9 

03 

248.  2 

173.  8 

63 

297. 4 

208.2 

23 

346.5 

242.6 

S3 

395.  7 

277.0 

43 

444.8 

311.4 

04 

249.  0 

174.  3 

64 

298.2 

208.8 

24 

347.3 

243.  2 

84 

396.5 

277.6 

44 

445.  6 

312.0 

05 

249.  9 

174.  H 

65 

299.0 

209.3 

25 

348.1 

243.  8 

85 

397.  3 

278.2 

45 

446.4 

312. 6 

06 

250.  7 

175.  5 

66 

299.  8 

209. 9 

26 

349.  0 

244.  3 

86 

398. 1 

278.7 

46 

447.3 

313. 2 

07 

251.5 

176.1 

67 

300.6 

210. 5 

27 

349.  8 

244.  9 

87 

398.  9 

279.3 

47 

448.1 

313.7 

08 

252.3 

176.6 

68 

301.5 

211.1 

28 

350.6 

245.  5 

88 

399.8 

279.9 

48 

448.9 

314.3 

09 

253.1 

177.2 

69 

302.3 

211.6 

29 

351.  4 

246.0 

89 

400.6 

280.5 

49 

449.7 

314. 9 

10 

253. 9 

177.  S 

70 

303. 1 

212.2 

30 

352.  2 
353. 1 

246.6 

90 

401.4 

281.0 

50 

450.  5 

315.  4 

311 

254.8 

178.4 

371 

303.9 

212.  8 

431 

247.2 

491 

402.2 

281.6 

551 

451.4 

316.0 

12 

255.6 

178.9 

72 

304.7 

213.4 

32 

353.9 

247.  8 

92 

403.0 

282. 2 

52 

452.  2 

316. 6 

13 

256.4 

179.5 

73 

305.6 

213.  9 

33 

354.7 

248.3 

93 

403.9 

282^8 

53 

453.0 

317.2 

14 

257.2 

180.1 

74 

306.4 

214.5 

34 

355.5 

248.  9 

94 

404.7 

283.3 

54 

453. 8 

317.7 

15 

258.0 

180.7 

75 

307.2 

215.1 

35 

356.3 

249.5 

95 

405.5 

283.9 

55 

454.6 

318.3 

16 

258.9 

181.2 

76 

308. 0 

215.  6 

36 

357.  2 

250.1 

96 

406.3 

284.5 

56 

455.5 

318.9 

17 

259.7 

181.8 

77 

308.8 

216.  2 

37  1  358.0 

250.6 

97 

407.1 

285.1 

57 

456. 3 

319.5 

18 

260.5 

182.  4 

78 

309.6 

21(>.  8 

38  1  358.8 

251.2 

98 

408.0 

285.6 

58 

457.1 

320.0 

19 

261.3 

183.0 

79 

310. 5 

217.4 

39  i  3.59.6 

251.8 

99 

408.8 

286.2 

59 

457. 9 

320.6 

20 
321 

262.1 

183.5 

80 

311.3 

217.9 

40 

3G0. 4 

252.4 

500 

409. 6 

286.8 

60 

458.7 
459.  6 

321.2 

263.  0 

184.1 

381 

312.1 

218.  5 

441 

361.3 

252.9 

501 

410.4 

287.4 

561 

321.8 

22 

263.8 

184.7 

82 

312.9 

219.1 

42 

362. 1 

253.  5 

02 

411.2 

287.9 

62 

460.4 

322.3 

23 

264.6 

185. 2 

83 

313.  7 

219.7 

43 

362.9 

254.1 

03 

412.1 

288.5 

63' 

461.2 

322.9 

24 

265.4 

185.8 

84 

314.6 

220. 2 

44 

363.7 

254.  7 

04 

412.9 

289. 1 

64 

462.  0 

323.5 

25 

266.  2 

186.4 

85 

315. 4 

220.8 

45 

364.5 

265. 2 

05 

413.7 

289.7 

65 

462.8 

324.1 

26 

267.1 

187.0 

86 

316.2 

221.4 

46 

365.4 

255. 8 

06 

414.5 

290.2 

66 

463.7 

324.6 

27 

267.9 

187.5 

87 

317.0 

222.0 

47 

366.2 

256.4 

07 

415.  3 

290.8 

67 

464.5 

325.  2 

28 

268.7 

188.1 

88 

317.8 

222.5 

48 

367.0 

256.9 

08 

416.1 

291.4 

68 

465.  3 

325.  8 

29 

269.5 

188.7 

89 

318.7 

223.1 

49 

367.8 

257.5 

09 

417.0 

291.9 

69 

466.1 

326.4 

30 
331 

270.3 

271.1 

189.3 

90 

319.  5 

223.7 

50 

368.6 

258. 1 

10 
511 

417.8 

292.5 

70 
571 

466.9 
467.8 

326.9 
327.5 

189.  8 

391 

320.3 

224.3 

451 

369.4 

258.  7 

418.6 

293.1 

32 

272.0 

190.4 

92 

321.1 

224.8 

52 

370.3 

259.2 

12 

419.4 

293.7 

72 

468.6 

328.1 

33 

272.8 

191.0 

93 

321.9 

225.4 

53 

371.1 

259.8 

13 

420. 2 

294.2 

73 

469.4 

328.7 

34 

273.6 

191.  6 

94 

322.  8 

226.0 

54 

371.9 

260.4 

14 

421.1 

294.8 

74 

470.2 

329.2 

35 

274.4 

192. 1 

95 

323.6 

226.5 

55 

372.7 

261.0 

15 

421.9 

29.5.4 

75 

471.0 

329.8 

36 

275.2 

192.7 

96 

324.4 

227.1 

56 

373.5 

261.5 

16 

422.7 

296.0 

76 

471.9 

330.4 

37 

276.1 

193.  3 

97 

325.2 

227.7 

57 

374.4 

262.1 

17 

423.5 

296.5 

77 

472.7 

331.0 

38 

276.9 

193.9 

98 

326.0 

228.3 

58 

375.2 

262.7 

18 

424.3 

297.1 

78 

473.5 

331.5 

39 

277.7 

194.4 

99 

326.9 

228.8 

59 

376.0 

263.3 

19 

425.2 

297.7 

79 

474.3 

332. 1 

40 

278. 5 
279.  3 

195.0 

400 

327.7 

229.4 

60 

376.8 

263.  8 

20 

426.0 

298.3 

80 

475. 1 

332.7 
333.3 

341 

195.  6 

401 

328.5 

230. 0 

461 

377.6 

264.4 

521 

426.8 

298.8 

581 

476.0 

42 

280.2 

196.1 

02 

329.3 

230.6 

62 

378.5 

265.0 

22 

427.6 

299.4 

82 

476.8 

333.8 

43 

281.0 

196.7 

03 

330.1 

231.1 

63 

379.3 

265.5 

23 

428.4 

300.0 

83 

477.6 

.334. 4 

44 

281.8 

197.3 

04 

330.9 

231.7 

64 

380.1 

266.1 

24 

429.3 

300.5 

84 

478.4 

335.0 

45 

282.6 

197.9 

05 

331.8 

232.3 

65 

380.9 

266.7 

25 

430.1 

301.1 

85 

479.2 

335.6 

46 

283.4 

198.  4 

06 

332.6 

232.9 

66 

381.7 

267.3 

26 

430.9 

301.7 

86 

480.1 

336.1 

47 

284.3 

199.0 

07 

333.4 

233.4 

67 

382.6 

267.8 

27 

431.7 

302.3 

87 

480.9 

336.  7 

48 

285.1 

199.6 

08 

334.2 

234.0 

68 

383. 4 

268.4 

28 

432.5 

302.8 

88 

481.7 

337. 3 

49 

285.9 

200.2 

09 

335.0 

234.6 

69 

384.2 

269.0 

29 

433.4 

303.4 

89 

482.5 

337.9 

50 

286.7 

200.7 

10 
411 

335.9 

235. 1 

70 

3&5.0 

385.8 

269.6 

30 

434.2 

304.0 

90 

483.3 

338.4 

351 

287.5 

201.3 

336.7 

235.7 

471 

270.1 

531 

435.0 

304.5 

591 

484.2 

339.  0 

52 

288.3 

201.9 

12 

337.5 

236.3 

72 

386.6 

270.7 

32 

445.8 

305.1 

92 

485.0 

339.6 

53 

289.2 

202.5 

13 

338.3 

236.9 

73 

387.5 

271.3 

33 

436.6 

305.  7 

93 

485.8 

340.2 

54 

290.0 

203.0 

14 

339. 1 

237.4 

74 

388.3 

271.9 

34 

437.5 

306.3 

94 

486.6 

340.7 

55 

290.8 

203.6 

15 

340.0 

238.0 

75 

389.1 

272.4 

35 

438.3 

306.8 

95 

487.4 

341.3 

56 

291.6 

204.2 

16 

340.8 

238.6 

76 

389.9 

273.0 

36 

439  1 

307.4 

96 

488.3 

341.9 

57 

292.4 

204.7 

17 

341.6 

239.2 

77 

390.7 

273.6 

37 

439.9 

308.0 

97 

489.1 

342.5 

58 

293.3 

205.3 

18 

342.4 

239.7 

78 

391.6 

274.2 

38 

440.7 

308.6 

98 

489.9 

343.0 

59 

294.1 

205.  9 

19 

343.2 

240.3 

79 

392. 4 

274.7 

39 

441.5 

309.1 

99 

490.7 

343.6 

60 

294.9 

206.5 

20 

344.1 

240.9 

80 

393.2 

275.3 

40 

442.3 

309.7 

600 

491.5 

344.1 

Dial. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

55°  (125°,  235 

°,  305° 

). 
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TABLE 

2. 

Difference  of  Latitude  and  Departure  for 

36°  (144°,  216°,  324° 

)• 

Dlst. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dlst. 

Lat. 

Dep. 

1 

0.8 

0.6 

61 

49.4 

35.9 

121 

97.9 

71.1 

181 

146.4 

106.4 

241 

195.0 

141.7 

2 

1.6 

1.2 

62 

50.2 

36.4 

22 

98.7 

71.7 

82 

147.2 

107.0 

42 

195.8 

142.2 

3 

2.4 

1.8 

63 

51.0 

37.0 

23 

99.5 

72.3 

83 

148.1 

107.6 

43 

196.6 

142.8 

4 

3.2 

2.4 

64 

51.8 

37.6 

24 

100.3 

72.9 

84 

148.9 

108.2 

44 

197.4 

143.4 

5 

4.0 

2.9 

65 

52.6 

38.2 

25 

101.1 

73.5 

85 

149.7 

108.  7 

45 

198.  2 

144.0 

6 

4.9 

3.5 

66 

53.4 

38.8 

26 

101.9 

74.1 

86 

1.50.  5 

109.3 

46 

199.0 

144.6 

7 

5.7 

4.1 

67 

54.2 

39. 4 

27 

102.7 

74.6 

87 

151.3 

109.9 

47 

199.8 

145.  2 

8 

6.5 

4.7 

68 

55.0 

40.0 

28 

103. 6 

"■5.  2 

88 

152.1 

110. 5 

48 

200.6 

145.8 

9 

7.3 

5.3 

69 

55.8 

40.6 

29 

104.4 

75.8 

89 

152.9 

111.1 

49 

201.4 

146.4 

10 

8.1 

5.9 

70 

56.6 

41.1 

30 

105.2 

76.4 

90 

153.  7 

111.7 

50 

202.3 

146.9 

11 

8.9 

6.5 

71 

57.4 

41.7 

131 

106.0 

77.0 

191 

1.54.5 

112.3 

251 

203.1 

147.5 

12 

9.7 

7.1 

72 

58.2 

42.3 

32 

106. 8 

77.6 

92 

155. 3 

112.9 

52 

203.  9 

148.1 

13 

10.5 

7.6 

73 

59.1 

42.9 

33 

107.6 

78.2 

93 

150. 1 

113.4 

53 

204.7 

148.7 

14 

11.3 

8.2 

74 

59.9 

43.5 

34 

108.4 

78.8 

94 

156. 9 

114.0 

54 

205.  5 

149.  3 

15 

12.1 

8.8 

75 

60.7 

44.1 

35 

109.2 

79.4 

95 

157.  8 

114.6 

55 

206.  3 

149.9 

16 

12.9 

9.4 

76 

61.5 

44.7 

36 

110.0 

79.9 

96 

158.  6 

11.5. 2 

56 

207.1 

150.  5 

17 

13.8 

10.0 

77 

62.3 

4.5.3 

37 

110.8 

80.5 

97 

159.4 

115.8 

57 

207.  9 

151. 1 

18 

14.6 

10.6 

78 

63.1 

4.5.8 

38 

111.6 

81.1 

98 

160.2 

116.4 

58 

208.7 

151.  6 

19 

15.4 

11.2 

79 

63.9 

46.4 

39 

112.5 

81.7 

99 

161.0 

117.0 

59 

209.5 

152.2 

20 

16.2 

11.8 
12.3 

80 
81 

64.7 
65.5 

47.0 

40  1  113.  3 

82.3 
82.9 

200 
201 

161.8 
162.6 

117.6 
118.1 

60 
261 

210.3 

152.8 

21 

17.0 

47.6 

141 

114.1 

211.2 

153.4 

22 

17.8 

12.9 

82 

66.3 

48.2 

42 

114.9 

83.5 

02 

163.  4 

118.7 

62 

212.0 

154.0 

23 

18.6 

13.5 

83 

67.1 

48.8 

43 

11.5.7 

84.1 

03 

164.2 

119.3 

63 

212.8 

154.6 

24 

19.4 

14.1 

84 

68.0 

49.4 

44 

116.5 

84.6 

04 

165.0 

119.9 

64 

213.6 

155.2 

25 

20.2 

14.7 

85 

68.8 

50.0 

45 

117.3 

85.  2 

05 

165.8 

120.5 

05 

214.4 

155.8 

26 

21.0 

15.3 

86 

69.6 

50.5 

46 

118.1 

85.  8 

06 

166.7 

121.1 

66 

215.  2 

156.4 

27 

21.8 

15.9 

87 

70.4 

51.1 

47 

118.  9 

86.4 

07 

167.5 

121.7 

67 

216.0 

156.9 

28 

22.7 

16.5 

88 

71.2 

51.7 

48 

119.7 

87.0 

08 

168.3 

122.3 

68 

216.8 

157.5 

29 

23.5 

17.0 

89 

72.0 

52.3 

49 

120.5 

87.6 

09 

169.1 

122.8 

69 

217.6 

158.1 

30 

24.3 

17.6 

90 

72.8 

.52.9 

.50     121. 4 

88.2 

10 

169.9 

123.4 

70 

218. 4 

158.7 

31 

'25. 1 

18.2 

91 

73.6 

53.5 

151 

122.2 

88.8 

211 

f70.  7 

"124. 0 

271 

219.  2 

1.59. 3 

32 

25.9 

18.8 

92 

74.4 

54.1 

52 

123.0 

89.3 

12 

171.5 

124.6 

72 

220. 1 

159. 9 

33 

26.7 

19.4 

93 

75.2 

54.7 

53 

123.8 

89.9 

13 

172.3 

125.2 

73 

220.  9 

160. 5 

34 

27.5 

20.0 

94 

76.0 

55.3 

54 

124.6 

90.5 

14 

173.1 

125. 8 

74 

221.7 

161.1 

35 

28.3 

20.6 

95 

76.9 

55.8 

55 

125. 4 

91.1 

15 

173.9 

126.4 

75 

222.  5 

161.6 

36 

29.1 

21.2 

96 

77.  7 

56. 4 

56 

126.2 

91.7 

16 

174.7 

127.0 

76 

223. 3 

162.  2 

37 

29.9 

21.7 

97 

78.5 

57.0 

57 

127.0 

92.3 

17 

175.6 

127.5 

77 

224. 1 

162.8 

38 

30.7 

22.3 

98 

79.3 

57.6 

58 

127. 8 

92.9 

18 

176.4 

128.1 

78 

224.9 

163.4 

39 

31.6 

22.9 

99 

80.1 

58.2 

59 

128.6 

93.5 

19 

177.2 

128.7 

79 

225.7 

164.0 

40 

32.4 

23.5 

100 

80.9 

58.8 

60 

129.4 

94.0 

20 

178.0 

129.3 

80 

226.5 

164.6 

41 

33.2 

24.1 

101 

81.7 

59.4 

161 

130.3' 

94.6 

221 

178.8 

129.9 

281 

227.3 

165.2 

42 

34.0 

24.7 

02 

82.5 

60.0 

62 

131.1 

9.5.2 

22 

179.6 

130.5 

82 

228.1 

165.8 

43 

34.8 

25.3 

03 

83.3 

60.5 

63 

131.9 

9.5.8 

23 

180.4 

131.1 

83 

229.0 

166.3 

44 

35.6 

25.9 

04 

84.1 

61.1 

64 

132.7 

96.4 

24 

181  2 

131.7 

84 

229.  8 

166.9 

45 

36.4 

26.5 
27.0 

05 

84.9 

61.7 

65 

133.5 

97.0 

25 

182.0 

132.3 

85 

230. 6 

167.5 

46 

37.2 

06 

85.8 

62.3 

66 

134.3 

97.6 

26 

182.8 

132.8 

86 

231.4 

168.1 

47 

38.0 

27.6 

07 

86.6 

62.9 

67 

135.1 

98.2 

27 

183.6 

133. 4 

87 

232.  2 

168.7 

48 

38.8 

28.2 

08 

87.4 

63.5 

68 

135.9 

98.7 

28 

184.5 

134.0 

88 

233.  0 

169.  3 

49 

39.6 

28.8 

09 

88.2 

64.1 

69 

1.36.  7 

99.3 

29 

185.3 

134.6 

89 

2.33.  8 

169.9 

50 

40.5 

29.4 

10 

89.0 

64.7 

70 

137.  5 

99.9 

30 

186.1 

135.2 

90 

234.  6 

170.5 

61 

41.3 

30.0 

111 

89.8 

65.2 

171 

1.38.3' 

100.5 

231 

186.9 

135. 8 

291 

235.4 

171.0 

62 

42.1 

30.6 

12 

90.6 

65.8 

72 

139.  2 

101.1 

32 

187.7 

136.4 

92 

236.  2 

171.6 

53 

42.9 

31.2 

13 

91.4 

66.4 

73 

140.0 

101.7 

33 

188.5 

137.0 

93 

237.  0 

172.2 

54 

43.7 

31.7 

14 

92.2 

67.0 

74 

140.8 

102.3 

34 

189.3 

137. 5 

94 

237.  9 

172.8 

55 

44.5 

32.3 

15 

93.  0 

67.6 

75 

141.6 

102.  9 

35 

190.1 

138.1 

95 

238.  7 

173.4 

56 

45.3 

32.9 

16 

93.8 

68.2 

76 

142.  4 

103.  5 

36 

190.9 

1,38.  7 

96 

239.  5 

174.0 

57 

46.1 

.S3. 5 

17 

94.7 

68.8 

77 

143.  2 

104.0 

37 

191.7 

139.3 

97 

240.  3 

174.6 

58 

46.9 

34.1 

18 

95.0 

69.4 

78 

144.  0 

104.6 

38 

192. 5 

139.  9 

98 

241.1 

175.2 

69 

47.7 

34.7 

19 

96.3 

69.9 

79 

144.8 

105.2 

.39 

193.4 

140.5 

99 

241.  9 

175.7 

60 

48.5 

35.3 

20 

97.1 

70.5 

80 

145.6 

105.8 

40 

194.2 

141.1 

300 

242.7 

176.3 

Dirt. 

Dep.    1    Lnt! 

Plat. 

Dep. 

Lat. 

DIat. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

54"  (126°,  234 

°,  306° 

)• 
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Difference  of  Latitude  and  Departure  for  36°  ( 144°,  216 

°,  324° 

)• 

Dist. 

Lut. 

Dep. 

Dist. 

Lot. 

Dep. 

DLst. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

243.5 

176.9 

361 

292.1 

212.2 

421 

340.6 

247. 5 

481 

389.1 

282.7 

541 

437.7 

318.0 

02 

244.3 

177.5 

62 

292.9 

212.8 

22 

341.4 

248.1 

82 

390.0 

283. 3 

42 

438.5 

318.6 

03 

245. 1 

178.1 

63 

293.7 

213.4 

23 

342.2 

248.6 

83 

390.8 

283.9 

43 

439.3 

319.1 

04 

246.0 

178.7 

64 

294.5 

214.0 

24 

343.0 

249.  2 

84 

391.6 

284.5 

44 

440.2 

319.7 

05 

246.  8 

179.3 

65 

295.3 

214.6 

25 

343.  8 

249.  8 

85 

392.4 

285.1 

45 

441.0 

320.3 

06 

247.6 

179.9 

66 

296.1 

215.1 

26 

344.7 

250. 4 

86 

393.2 

285.6 

46 

441.8 

320.9 

07 

248.4 

180. 5 

67 

296. 9 

215.7 

27 

345.  5 

251.  0 

87 

394.0 

286.2 

47 

442.6 

321. 5 

08 

249.2 

181.1 

68 

297.7 

216.3 

28 

346.  3 

251.  6 

88 

394.8 

286.  8 

48 

443.4 

322.1 

09     250. 0 

181.6 

69 

298.5 

216.9 

29 

347.1 

252.2 

89 

395.6 

287.4 

49 

444.2 

322.7 

10  !  250.8 

182.  2 
182.8 

70 
371 

299. 3 

217.5 

30 

347.9 

252.8 

90 

396.4 

288. 0 

50 

445.0 

323.3 

311 

251.6 

300.2 

218.1 

431 

348.7 

253. 3 

491 

397.3 

288.6 

551 

445.8 

323.8 

12 

252.  4 

183.4 

72 

301.0 

218.7 

32 

349.  5 

253.9 

92 

398.1 

289.2 

52 

446.6 

324. 4 

13 

253.2 

184.0 

73 

301.8 

219.3 

33 

3.50. 3 

254.5 

93 

398.9 

289.8 

53 

447.4 

325.0 

14 

254.0 

184.6 

74 

302. 6 

219.8 

34 

351.1 

255.1 

94 

399.7 

290.3 

54 

448.2 

325.6 

15 

254.9 

185.  2 

75 

303.4 

220.4 

35 

351.9 

255.7 

95 

400.5 

290.9 

55 

449.0 

326.2 

16 

255.7 

185.8 

76 

304.2 

221.0 

36 

352.  7 

256.3 

96 

401.3 

291.5 

56 

449.8 

326.8 

17 

256.5 

186.4 

77 

305.0 

221.6 

37 

353.6 

256.9 

97 

402.1 

292.1 

57 

4.50.  7 

327.4 

18 

257. 3 

186. 9 

78 

305.8 

222.2 

38 

354.4 

257.5 

98 

402.9 

292.7 

58 

4.51.5 

328.0 

19 

258.1 

187.5 

79 

306. 6 

222.8 

39 

355.2 

258.0 

99 

403.  7 

293.  3 

59 

452.  3 

328.5 

20  i  258. 9 
321  1  259. 7 

188.1 

80 

307.4 

223.4 

40 

356. 0 

258.6 

500 

404.5 

293.9 

60 

4,53. 1 

329.1 

188.7 

381 

308.2 

224.0 

441 

356.8 

259.2 

501 

405.3 

294.5 

561 

453. 9 

329.7 

22 

260.5 

189.3 

82 

309.1 

224.5 

42 

357.6 

259.8 

02 

406.1 

295.0 

62 

454.  7 

330.3 

23 

261.3 

189.9 

83 

309.9 

225.1 

43 

358.4 

260.4 

03 

407.0 

295. 6 

63 

455. 5 

330.9 

24 

262.1 

190.5 

84 

310.7 

225.7 

44 

359.2 

261.0 

04 

407.8 

296.2 

64 

456. 3 

331.5 

25 

262.9 

191.0 

85 

311.5 

226.3 

45 

360.0 

261.6 

05 

408.6 

296.8 

65 

457. 1 

332.1 

26 

263.7 

191.6 

86 

312.  3 

226.9 

46 

360.8 

262.2 

06 

409.4 

297.4 

66 

4.57.9 

332.7 

27 

264.6 

192.2 

87 

313.1 

227.5 

47 

361.6 

262.8 

07 

410.2 

298.0 

67 

458.7 

333. 3 

28 

265.  4 

192.8 

88 

313.9 

228.1 

48 

362.4 

263.3 

08 

411.0 

298.6 

68 

459.5 

333.8 

29 

266.2 

193.4 

89 

314.7 

228.7 

49 

363.3 

263. 9 

09 

411.8 

299.  2 

69 

460.3 

334.4 

30 

267.0 

194.0 
194.6 

90 

315.5 
316.3 

229.2 

50 

364.1 

264.5 

10 
511 

412.6 

299.8 

70 

461.1 

335.0 

331 

267.8 

391 

229.8 

451 

364.9 

266.1 

413.4 

300.3 

571 

462.0 

335. 6 

32     268. 6 

195.2 

92 

317.1 

230.4 

52 

365.7 

265.7 

12 

414.2 

300.9 

72 

462.8 

336.2 

33     269. 4 

195.  7 

93 

318. 0 

231.0 

53 

366.5 

266.3 

13 

415.1 

301.5 

73 

463.6 

336.8 

34     270. 2 

196.3 

94 

318.8 

231.6 

54 

367.3 

266.9 

14 

415.9 

302.1 

74 

464.4 

337.4 

35     271.0 

196.9 

95 

319.6 

232.2 

55 

368.1 

267.5 

15 

416.7 

302.7 

75 

465.2 

338.0 

36     271.8 

197.5 

96 

320.4 

232.8 

56 

368.9 

268.0 

16 

417.5 

303.3 

76 

466.0 

338. 5 

37     272. 6 

198. 1 

97 

321.2 

233.4 

57 

369.7 

268.6 

17 

418.3 

303.9 

77 

466.8 

339.1 

38 

273.5 

198.7 

98 

322.0 

233.9 

58 

370.5 

269.2 

18 

419.1 

304.4 

78 

467.6 

339.7 

39 

274.3 

199.  3 

99 

322.8 

234.5 

59 

371.3 

269.8 

19 

419.9 

305.0 

79 

468.4 

340.3 

40 
341 

275.1 

199.9 

400 

323.6 

235.1 

60 
461 

372.2 

270.4 

20 

420.7 

305.6 

80 

469.3 

340.9 

275.9 

200.4 

401 

324.4 

235.  7 

373.0 

271.0 

521 

421.5 

306.2 

581 

470.1 

341.5 

42 

276.7 

201.0 

02 

325. 2 

236.3 

62 

373.8 

271.6 

22 

422.3 

306.8 

82 

470.9 

342.1 

43 

277.5 

201.6 

03 

326.0 

236.9 

63 

374.6 

272.2 

23 

423.1 

307.4 

83 

471.7 

342.7 

44 

278.3 

202.  2 

04 

326.9 

237.5 

64 

375.4 

272.7 

24 

423.9 

308.0 

84 

472.5 

343.2 

45 

279.1 

202^8 

05 

327.7 

238.1 

65 

376.2 

273.3 

25 

424.7 

308.6 

85 

473.3 

343.8 

46 

279.9 

203.4 

06 

328.5 

238.7 

66 

377.0 

273.9 

26 

425.5 

309.2 

86 

474.1 

344.4 

47 

280.7 

204.0 

07 

329.3 

239.2 

67 

377.8 

274.5 

27 

426.4 

309.7 

87 

474.9 

345.0 

48 

281.5 

204.6 

08 

330.1 

239.8 

68 

378.6 

275.1 

28 

427.2 

310.3 

88 

475.  7 

345.6 

49 

282.4 

205. 1 

09 

330.9 

240.4 

69 

379.4 

275.7 

29 

428.0 

310.9 

89 

476.5 

346.2 

50 
351 

283.2 

205.  7 

10 

331.7 

241.0 

70 

380.2 

276.3 

30 

428.8 

311.5 

90 

477.3 

478.2 

346.8 

284.0 

206.  3 

411 

332.5 

241.6 

471 

381.1 

276.9 

531 

429.6 

312.1 

591 

347.4 

52 

284.8 

206.9 

12 

333.3 

242.2 

72 

381.9 

277.4 

32 

430.4 

312.7 

92 

479.0 

347.9 

53 

285. 6 

207. 5 

13 

334.1 

242.8 

73 

382:7 

278.0 

33 

431.2 

313.3 

93 

479.8 

348.5 

54 

286.4 

208.1 

14 

334.9 

243.4 

74 

383. 5 

278.6 

34 

432.0 

313.9 

94 

480.6 

349.1 

55 

287.2 

208.7 

15 

335.8 

243.9 

75 

384.3 

279.2 

35 

432.9 

314.4 

95 

481.4 

349.7 

56 

288.0 

209.  3 

16 

336.6 

244.5 

76 

385. 1 

279.8 

36 

433.7 

315. 0 

96 

482.2 

350.3 

57 

288.8 

209.  8 

17 

337. 4 

245. 1 

77 

385.9 

280.4 

37 

434.5 

315.6 

97 

483.0 

350.9 

58 

289.6 

210.4 

18 

338.2 

245.  7 

78 

386.7 

281.0 

38 

435.3 

316.2 

98 

483.8 

351.5 

59 

290.4 

211.0 

19 

339.  0 

246.3 

79 

387.5 

281.6 

39 

436.1 

316.8 

99 

484.6 

352.1 

60 

291.3 

211.6 

20 

339.8 

246.9 

80 

388.3 

282.1 

40 

436.9 

317.4 

600 

485.4 

352.7 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat, 

Di.st. 

Dep. 

Lat. 

Dist. 

Dep. 
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°,  306° 
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Difference  of  Latitude  and  Departure  for  37°  (143°,  217°,  823° 

■ 

Dist. 

Lat. 

Dtp. 

DLst. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

0.8 

0.6 

61 

48.7 

36.7 

121 

96.6 

72.8 

181 

144.6 

108.9 

241 

192.  5 

146.  0 

2 

1.6 

1.2 

•62 

49.5 

37.3 

22 

97.4 

73.4 

82 

145.  4 

109.5 

42 

193.  3 

14.\6 

3 

2.4 

1.8 

63 

50.3 

37.9 

23 

98.2 

74.0 

83 

146.2 

110.1 

43 

194.1 

146.2 

4 

3.2 

2.4 

64 

51.1 

38.5 

24 

99.0 

74.6 

84 

146.9 

110.7 

44 

194.9 

146.  8 

5 

4.0 

3.0 

65 

51.9 

39.1 

25 

99.8 

75.  2 

85 

147.7 

111.3 

45 

195.  7 

147.4 

6 

4.8 

3.6 

66 

52.7 

39.7 

26 

100.6 

75.8 

86 

148.  5 

111.9 

46 

196.5 

148.0 

7 

5.6 

4.2 

67 

53.5 

40.3 

27 

101.4 

76.4 

87 

149.3 

112.5 

47 

197.3 

148.6 

e 

6.4 

4.8 

68 

54.3 

40. 9 

28 

102.2 

77.0 

88 

160.1 

113. 1 

48 

198.1 

149.3 

9 

7.2 

5.4 

69 

55.1 

41.5 

29 

103.0 

77.6 

89 

150.9 

113.7 

49 

198.9 

149.9 

10 

8.0 

6.0 

70 

55.9 

42.1 

30 

103.8 

78.2 

90 

151.7 

114.3 

50 

199.7 

1.50.  6 

11 

8.8 

6.6 

71 

56.7 

42.7 

131 

104.6 

78.8 

191 

152.5 

114.9 

251 

200.  5 

151. 1 

12 

9.6 

7.2 

72 

57.5 

43.3 

32 

105.4 

79.4 

92 

153.  3 

115.6 

62 

201.3 

151.  7 

13 

10.4 

7.8 

73 

58.3 

43.9 

33 

106.2 

80.0 

93 

1.54. 1 

116.2 

53 

202.1 

1.52.  3 

14 

11.2 

8.4 

74 

59.1 

44.5 

34 

107.0 

80.6 

94 

1.54.9 

116.8 

54 

202.  9 

1.^2. 9 

15 

12.0 

9.0 

75 

59.9 

45.1 

35 

107.8 

81.2 

95 

1.55.  7 

117.4 

56 

203.7 

1.53. 5 

16 

12.8 

9.6 

76 

60.7 

45.7 

36 

108.6 

81.8 

96 

156.  5 

118.0 

66 

204.  5 

1.54.  1 

17 

13.6 

10.2 

77 

61.5 

46.3 

37 

109.4 

82.4 

97 

157.3 

118.6 

57 

205.  2 

1.54.  7 

18 

14.4 

10.8 

78 

62.3 

46.9 

38 

110.2 

83. 1 

98 

158.1 

119.2 

58 

206.  0 

1.55.  3 

19 

15.2 

11.4 

79 

63.1 

47.5 

39 

111.0 

83.  7 

99 

158.9 

119.8 

59 

206.8 

1.5.5. 9 

20 

16.0 

12.0 

80 

63.  9 
64.7 

48.1 
48.7 

40     111.8 

84.3 

200 

159.  7 

120.4 

60 

207.6 

1.56. 6 

21 

16.8 

12.6 

81 

141 

112.6 

84.9 

201 

160.5 

121.0 

261 

208.4 

157. 1 

22 

17.6 

13.2 

82 

65.5 

49.3 

42 

113.4 

85.5 

02 

161.3 

121.6 

62 

209.2 

157.  7 

23 

18.4 

13.8 

83 

66.3 

50.0 

43 

114.2 

86.1 

03 

162.1 

122.2 

63 

210.0 

1.58. 3 

24 

19.2 

14.4 

84 

67.1 

50.6 

44 

115.0 

86.7 

04 

162.9 

122.  8 

64 

210.8 

158.9 

25 

20.0 

15.0 

85 

67.9 

51.2 

45 

115.8 

87.3 

05 

163.7 

123.4 

6.5 

211.6 

1.59. 5 

26 

20.8 

15.6 

86 

68.7  1  51.8 

46 

116.6 

87.9 

06 

164.5 

124.  0 

66 

212.  4 

160.1 

27 

21.6 

16.2 

87 

69.5 

52.  4 

47 

117.4 

88.5 

07 

165.3 

124.6 

67 

213.2 

160.7 

28 

22.4 

16.9 

88 

70.3 

53.0 

48 

118.2 

89.1 

08 

166. 1 

125.2 

68 

214.0 

161.3 

29 

23.2 

17.5 

89 

71.1 

53.6 

49 

119.0 

89.7 

09 

166.9 

125.  8 

69 

214.8 

161.9 

30 

24.0 

18.1 

90 

71.9 

54.2 

50 

119.8 

90.3 

10 

167.7 

126.4 

70 

215.  6 

162.5 

31 

24.8 

18.7" 

91 

72.7 

54.8 

151 

120.6 

90.9 

211 

168.6 

127.  0 

271 

216.  4 

163.  1 

32 

25.6 

19.  3 

92 

73.5 

55.  4 

52 

121.4 

91.5 

12 

169.  3 

127.6 

72 

217.2 

163.  7 

33 

26.4 

19.9 

93 

74.3 

56.0 

53 

122.2 

92.  1 

13 

170.  1 

128.  2 

73 

218.0 

164.3 

34 

27.2 

20.5 

94 

7,5.1 

56.6 

54 

123. 0 

92.7 

14 

170.9 

128.  8 

74 

218.8 

164.  9 

35 

28.0 

21.1 

95 

75.9 

57.2 

55 

123.8 

93.3 

15 

171.7 

129.  4 

75 

219.6 

16.5.  5 

36 

28.8 

21.7 

96 

76.7 

57.8 

56 

124.6 

93.9 

16 

172.  5 

130.0 

76 

220.  4 

16»i.  1 

37 

29.5 

22.3 

97 

77.5 

58.4 

57 

125.  4 

94.5 

17 

173.3 

130.  6 

77 

221.2 

166.  7 

38 

30.3 

22.9 

98 

78.3 

59.0 

58 

126.2 

95.1 

18 

174.1 

131.2 

78 

222. 0 

167.  3 

39 

31.1 

23.5 

99 

79.1 

59.6 

59 

127.0 

95.  7 

19 

174.9 

131.8 

79 

222.  8 

167.9 

40 

31.9 
32.7 

24.1 

100 
101 

.79.9 
80.7 

60.2 

60 

127.8 
128.  6 

96.3 
96.9 

20 
221 

175.7 
"176.5 

132.  4 

133.  0 

80 
281 

223.  6 

224.  4 

168.  5 

169.  1 

41 

24.7 

60.8 

161 

42 

33. 5 

2.5.3 

02 

81.5 

61.4 

62 

129.  4 

97.5 

22 

177.3 

133  ti 

82 

225.  2 

169.  7 

43 

34.3 

25.9 

03 

82.3 

62.0 

63 

130.2 

98.1 

23 

178.1 

134.  2 

83 

226.  0 

170.3 

44 

35.1 

26.5 

04 

83.1 

62.6 

64 

131.0 

98.7 

24 

178.9 

134.  S 

84 

226.  8 

1  70.  9 

45 

:^5.9 

27.1 

05 

83.9 

63.  2 

65 

131.8 

99.3 

25 

179.  7 

1. ■■!.'■).  -i 

85 

227.  6 

171.5 

46 

•36.  7 

27.7 

0<> 

84.7 

63.  8 

66 

132.  6 

99.9 

26 

180.  5 

136.  0 

86 

228.  4 

172.  1 

47 

37.5 

28.3 

07 

85.  5 

64.4 

67 

133.  4 

100.  5 

27 

181.3 

136.  (i 

87 

22<-t.  2 

172.7 

48 

38.3 

28.9 

08 

86.3 

65.  0 

08 

134.2 

101.1 

28 

182.1 

137.2 

88 

230.  0 

173.3 

49 

39.1 

29.5 

09 

87.1 

65.6 

69 

135.  0 

101.7 

2t» 

IHL'.  9 

137.  8 

89 

2,30.  8 

1 73.  9 

50 

39.9 

30.1 

10 

87.8 

66.2 

70 

135.  8 

102.  3 

30 

18;}-.  7 

138.  4 

90 

231.6 

174.5 

51 

40.7 

30.  7 

111 

88.  6 

66.8 

171 

136.6 

102.  9 

231' 

184.  5 

139.  0 

291 

232.  4 

17.5.1 

52 

41.5 

31.3 

12 

89.4 

67.4 

72 

137,4 

103.5 

32 

185.  :s 

139.6 

92 

233.  2 

1 75.  7 

53 

42.3 

31.9 

13 

90.2 

68.0 

73 

138.  2 

104.1 

33 

186.  1 

140.2 

93 

234.  0 

176.3 

54 

43.1 

32.  5 

14 

91.0 

68.6 

74 

139.0 

104.7 

34 

186.  9 

140.8 

94 

234.  8 

176.9 

55 

43.  9 

33.  1 

15 

91.8 

69.2 

75 

139.  8 

105.  3 

35 

187.7 

141.4 

96 

2;i6.  6 

177.5 

56 

44.7 

33.  7 

16 

92.  6 

69.8 

76 

140.6 

105.9 

36 

188.5 

142.  0 

96 

236.  4 

178.1 

67 

45.  5 

34.  3 

17 

93.  4 

70.4 

77 

141.4 

lOti.  5 

37 

189.  3 

142.  6 

97 

237.  2 

178.7 

58 

46.3 

34.  9 

18 

94.2 

71.0 

78 

142.  2 

107.  1 

38 

190.1 

143.  2 

98 

238.  0 

179.3 

59 

47.1 

35.5 

19 

95.0 

71.6 

79 

143.0 

107.7 

39 

190.  9 

143.8 

i»9 

238.  8 

179.9 

60 

47.9 

36.1 

20 

95.8 

72.2 

80 

143.8 

108.  3 

40 

191.7 

144.4 

300 

239.6 

180.5 

Dl8L 

Dep. 

Lat. 

Dl«t. 

Dep. 

L>t. 

DIst. 

Dtp. 

Lat. 

Dint. 

Dep. 

Ut. 

DUt. 

Dep. 

LhU 

■■,3°  (127°,  23: 

°,  307' 

\. 

TABLE  2. 

[Page  605 

Difference  of  Latitude  and  Departure  for  37°  ( 

L43°,  217°,  323 

')• 

Dist. 

Lat. 

Dep. 

Dist.  1      Lat.     i    Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat.         Dop.     1 

301 

240.4 

181.1 

361 

288.3 

217.3 

421 

336.2 

253.4 

481 

384.1 

289.5 

541 

432.0 

325.6 

02 

241.2 

181.7 

62 

289.1 

217.9 

22 

337.0 

254.  0 

82 

384.9 

290.0 

42 

432.8 

326.2 

03 

242.0 

182.  4 

63 

289.9 

218.5 

23 

337.8 

254.  6 

83 

385.7 

290.6 

43 

433.6 

326.8 

04 

242.7 

183.0 

64 

290.7 

219.1 

24 

338.6 

255.  2 

84 

386.5 

291.2 

44 

434.4 

327. 3 

05 

243.5 

183.  6 

6,5 

291.5 

219.7 

25 

339.4 

255.  8 

85 

387.  3 

291.8 

45 

435.2 

327.9 

06 

244.  3 

184.2 

66 

292. 3 

220.3 

26 

340.2 

256.  4 

86 

388.1 

292.4 

46 

436.0 

328.  5 

07 

245. 1 

184.8 

1)7 

293.  1 

220.9 

27 

341.0 

257.  0 

87 

388.9 

293.  0 

47 

436.8 

329.1 

08 

245. 9 

185.4 

68 

293.9 

221.5 

28 

341.8 

257.6 

88 

389.7 

293.6 

48 

437. 6 

329.7 

09 

246.7 

186.0 

69 

294.7 

222.1 

29 

342.6 

258.2 

89 

390.5 

294.2 

49 

438.4 

330.3 

10 
311 

247.5 

186.6 

70 

295.5 

222.7 

30 

343.4 

258.8 
259. 4' 

90 
49l 

391.3 

294.8 

50 

439.2 
440.0 

330.9 

248.  3 

187.  2 

371 

296.3 

223.3 

431 

344.2 

392.1 

295. 4 

551 

331.5 

12 

249.1 

187.8 

72 

297.1 

223.9 

32 

345.  0 

260.0 

92 

392.9 

296.0 

52 

440.8 

332.1 

13 

249.9 

188.4 

73 

297.9 

224.5 

33 

345.  8 

260.6 

93 

393.7 

296.6 

53 

441.6 

332.7 

14 

250.7 

189.  0 

74 

298.7 

225. 1 

34 

346.6 

261.  2 

94 

394.5 

297.2 

54 

442.4 

333.3 

15 

251.5 

189.  6 

75  1  299.  5 

225.  7 

35 

347.4 

261.8 

95 

395.3 

297.  8 

55 

443.2 

3.33. 9 

16 

252. 3 

190.  2 

76 

300.3 

226.3 

36 

348.2 

262.4 

96 

396.1 

298.  5 

56 

444.0 

334.6 

17 

253.1 

190.  8 

77 

301.1 

226.9 

37 

349.0 

263.0 

97 

396.9 

299.1 

57 

444.8 

235.  2 

18 

253. 9 

191.4 

78 

301.8 

227.  5 

38 

349.8 

263.6 

98 

397.7 

299.7 

58 

445.6 

335.8 

19 

254.7 

192.0 

79 

302.6 

228. 1 

39 

350.6 

264.2 

99 

398.5 

300.  3 

59 

446.4 

336.4 

20 

255.5 

192.6 

80 

303. 4 
804.2 

228.7 

40 

351.4 
352. 2 

264.8 

500 

399.3 

300.  9 

60 

447.2 

337.0 

321 

256.  3 

193.2 

381 

229.3 

441 

265.  4 

501 

400.1 

301.5 

561 

448.0 

337.6 

22 

257.1 

193.  8 

82 

305.  0 

229.9 

42 

353.  0 

266.0 

02 

400.9 

302. 1 

62 

448.8 

338.2 

23 

257.9 

194.4 

83 

305.  8 

230. 5 

43 

353.  8 

266.6 

03 

401.7 

302.  7 

63 

449.6 

338.8 

24 

258.  7 

195.  0 

84 

306.  6 

231.1 

44 

354.  6 

267.2 

04 

402.5 

303.  3 

64 

450.4 

339.4 

25 

259.5 

195.6 

85 

.307.  4 

231.7 

45 

355.4 

267.8 

05 

403.  3 

303.  9 

65 

451.  2 

340.0 

26 

260.3 

196.2 

86 

308.2 

232. 3 

46 

356.2 

268.4 

06 

404.1 

304.5 

66 

452.0 

340.6 

27 

261.1 

196.8 

87 

309.0 

232.9 

47 

357.0 

269.0 

07 

404.9 

305.1 

67 

452.  8 

341.2 

28 

261.9 

197.4 

88 

309.8 

233.5 

48 

357.8 

269.6 

08 

405.7 

305.  7 

68 

453.  6 

341.  8 

29 

262.7 

198.0 

89 

310. 6 

234.1 

49 

358.  6 

270.2 

09 

406.5 

306.3 

69 

454.  4 

342.4 

30 

263.5 

198.6 

90 

311.4 

234.  7 

235.  3 

50 

359.4 

270.8 

10 

407.3 

306.9 

70 

4.55.  2 
456.  0 

343.  0 

331 

264.3 

199.2 

391 

312.2 

451 

360.1 

271.4 

511 

408. 1 

307.5 

571 

343.6 

32 

265.1 

199.8 

92 

313. 0 

235.  9 

52 

360.9 

272.0 

12 

408.  9 

308.2 

72 

456.8 

344.  3 

33 

265.9 

200.4 

93 

313.8 

236.  5 

53 

361.7 

272.6 

13 

409.7 

308. 8 

73 

457.  6 

344.9 

34 

266.7 

201.0 

94 

314.  6 

237. 1 

54 

362.  5 

273.2 

14 

410.  5 

309.4 

74 

458.4 

345. 5 

35 

267.5 

201.6 

95 

315.4 

237.  7 

55 

363.3 

273.8 

15 

411.3 

310. 0 

75 

459.2 

346.1 

36 

268.3 

202.2 

96 

316.2 

238.  3 

56 

364.1 

274.4 

16 

412.1 

310. 6 

76 

460.0 

346.7 

37 

269.1 

202.8 

97 

317.0 

238.9 

57 

364.9 

275.0 

17 

412.9 

311.2 

77 

460.8 

347.3 

38 

269.9 

203.4 

98 

317.8 

239.5 

58 

365.  7 

275. 6 

IS 

413.7 

311.8 

78 

461.6 

347.9 

39 

270.7 

204.0 

99 

318.6 

240.1 

59 

366. 5 

276.2 

19 

414.5 

312.4 

79 

462.4 

348.5 

40 

271.5 

204.6 

400 

319.4 

240.7 

60 

367.3 

.368.  1 

276.  8 

20 

415.  3 

313.0 

80 

463.2 
464.0 

349.1 

341 

272.  3 

205.  2 

401 

320.2 

241.3 

461 

277.  4 

521 

416.1 

313.6 

581 

349.7 

42 

273.1 

205.  8 

02 

321.0 

241.9 

62 

368.9 

278.  0 

22 

416.9 

314.2 

82 

464.8 

350.3 

43 

273.9 

206.4 

03 

321.8 

242.  5 

63 

369.7 

278.6 

23 

417.7 

314.8 

83 

465.  6 

350. 9 

44 

274.7 

207.0 

i4 

322.6 

243. 1 

64 

370. 5 

279.2 

24 

418.5 

315.4 

84 

466.4 

351.5 

45 

275.5 

207. 6 

05 

323.4 

243.  7 

65 

.371.  3 

279.8 

25 

419.  3 

316.0 

85 

467.2 

352.1 

46 

276.3 

208.2 

06 

324.  2 

244.3 

66 

372.1 

280.4 

26 

420.1 

316.6 

86 

468.0 

352.  7 

47 

277.1 

208.8 

07 

325.  0 

244.9 

67 

372.9 

281.0 

27 

420.9 

317.2 

87 

468.8 

353.  3 

48 

277.9 

209.4 

-08 

325. 8 

245.  5 

68 

373.7 

281.6 

28 

421.7 

317.8 

88 

469.6 

353. 9 

49 

278.7 

210.0 

09 

326.6 

24ti.  1 

69 

374.5 

282.3 

29 

422.5 

318.  4 

89 

470.4 

354.5 

50 

279.5 

210.6 

iO 

327.4 

246.  7 

70 

375.3 

282.9 

30 

423.3 

319.0 

90 

471.2 

3.55. 1 

351 

280.3 

211.2 

411 

328.2 

247.  3 

471 

376. 1 

283.  5 

531 

424.1 

319.6 

.591 

472.  0 

3.55.  7 

52 

281.1 

211.8 

12 

329.0 

247.9 

72 

376.9 

284.1 

32 

424.9 

320.2 

92 

472.8 

356.3 

53 

281.9 

212.4 

13 

329.8 

248.  5 

73 

377.  7 

284.7 

33 

425.  7 

320.  8 

93 

473.6 

356. 9 

54 

282.7 

213.0 

14 

330.6 

249.2 

74 

378.5 

285. 3 

34 

426.5 

321.4 

94 

474.4 

357. 5 

55 

28.3.5 

213.6 

15 

331.4 

249.8 

75 

379.3 

285.  9 

35 

427.3 

322.0 

95 

475.  2 

358. 1 

56 

284.3 

214.2 

16 

332.  2 

2.50.  4 

76 

380.1 

286. 5 

36 

428.1 

322.6 

96 

476.0 

358.  7 

57 

2S5. 1 

214.8 

17 

333.0 

251.0 

77 

380.9 

287.1 

37 

428.9 

323.2 

97 

476.8 

358.3 

58 

285.9 

235.4 

18 

333.8 

251. 6 

78 

381.7 

287.7 

38 

429.7 

323.8 

98 

477.6 

359.9 

59 

286.7 

216.1 

19 

334.6 

252.2 

79 

382.5 

288.3 

39 

430.5 

324.4 

99 

478.4 

.360.5 

60 

287.5 

216.7 

20 

335. 4 

252.8 

80 

383.3 

288.9 

40 

431.3 

325.0 

600 

479.2 

361.1 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

I-at. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep.         Lat.     1 

.5 

8°  fl 

>7°,  233°,  .307° 

. 

1 
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TABLE  2. 

Diiference  of  Latitude  and  Departure  for  38°  (142°,  21S 

°,  322° 

)• 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

I^t. 

Dep. 

Dist. 

Lat. 

Dep. 

DLst. 

Lat. 

Dep. 

1 

0.8 

0.6 

61 

48.1 

37.6 

121 

95.3 

74.5 

181 

142.6 

111.4 

241 

189.9 

148.4 

2 

1.6 

1.2 

62 

48.9 

38.2 

22 

96.1 

75.1 

82 

143.4 

112.1 

42 

190.7 

149.0 

3 

2.4 

1.8 

63 

49.6 

38.8 

23 

96.9 

75.7 

83 

144.2 

112.7 

43 

191.6 

149.6 

4 

3.2 

2.5 

64 

50.4 

39.4 

24 

97.7 

76.3 

84 

145.0 

11,3. 3 

44 

192.3 

150.^ 

5 

3.9 

3.1 

65 

61.2 

40.0 

25 

98.5 

77.0 

85 

145.8 

113.9 

45 

193.1 

1.50.  8 

6 

4.7 

3.7 

66 

52.0 

40.6 

26 

99.3 

77.6 

86 

146.6 

114.6 

46 

193.9 

151.5 

7 

5.5 

4.3 

67 

52.8 

41.2 

27     100. 1 

78.2 

87 

147.4 

116.1 

47 

194.6 

1.52. 1 

8 

6.3 

4.9 

68 

53.6 

41.9 

28     100. 9 

78.8 

88 

148.1 

115.7 

48 

195.4 

152.  7 

9 

7.1 

5.5 

69 

54.4 

42.5 

29 

101.7 

79.4 

89 

148.9 

116.4 

49 

196.2 

153.  3 

10 

7.9 

6.2 

70 
71 

55.2 

43.1 

30 

102.4 

80.0 

90 

149.7 

117.0 

50 

197.0 
197.8 

153.  9 

11 

8.7 

6.8 

55.9 

43.7 

131 

103.2 

80.7 

191 

150.6 

117.6 

251 

1.54.  6 

12 

9.5 

7.4 

72 

56.7 

44.3 

32 

104.0 

81.3 

92 

151.3 

118.2 

62 

198.6 

l.i5. 1 

13 

10.2 

8.0 

73 

57.5 

44.9 

33 

104.8 

81.9 

93 

1.52.  1 

118.8 

.53 

199.4 

1.5.^.  8 

14 

11.0 

8.0 

74 

58.3 

45.6 

34 

105.6 

82.5 

94 

1.52.  9 

119.4 

54 

200.2 

1.5H.4 

15 

11.8 

9.2 

75 

59.1 

46.2 

:i5 

106.4 

83.1 

95 

1.5.3.  7 

120.1 

55 

200.9 

157.0 

16 

12.6 

9.9 

76 

59.9 

46.8 

36 

107.2 

83.7 

96 

1.54.  5 

120.7 

66 

201.7 

157.  6 

17 

13.4 

10.5 

77 

60.7 

47.4 

37 

108.0 

84.3 

97 

155.2 

121.3 

67 

202.  5 

l.=iS.  2 

18 

14.2 

11.1 

78 

61.5 

48.0 

38 

108.7 

85.0 

98 

156.0 

121.9 

58 

203.3 

1.58.  8 

19 

15.0 

11.7 

79 

62.3 

48.6 

39 

109.5 

85.6 

99 

166.8 

122.5 

59 

204.1 

159.  5 

20 

15.8 

12.3 
12.9 

80 
81 

63.0 
63.8 

49.3 
49.9 

40 
141 

110.3 
111.1 

86.2 

200 
201 

157.6 
158.4 

123.1 

60 

204.  9 

205.  7 

160. 1 
liiO.  7 

21 

16.5 

86.8 

123.7 

261 

22 

17.3 

13.5 

82 

64.6 

50.5 

42 

111.9 

87.4 

02 

159.  2 

124.4 

62 

206.  5 

161.3 

23 

18.1 

14.2 

83 

65.4 

51.1 

43 

112.7 

88.0 

03 

160.  0 

125.0 

63 

207.2 

161.9 

24 

18.9 

14.8 

84 

66.2 

51.7 

44 

113.5 

88.7 

04 
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125.6 

64 

208.0 

162.  6 

25 

19.7 

15.4 

85 

67.0 

52.3 

45 

114.3 

89.3 

05 

161.5 

126.2 

65 

208.8 

163.2 

26 

20.6 

16.0 

86 

67.8 

52.9 

46 

115.0 

89.9 

06 

162.3 

126.8 

66 

209.6 
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27 

21.3 

16.6 

87 

68.6 

63.6 

47 

115.8 

90.5 

07 

163.1 

127.4 

67 

210.4 

164.4 

28 

22.1 

17.2 

88 

69.3 

64.2 

48 

116.6 

91.1 

OS 

163.9 

128.1 

68 

211.2 

165.0 

29 

22.9 

17.9 

89 

70.1 

54.8 

49 

117.4 

91.7 

09 

164.7 

128.7 

69 

212.0 
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30 

23.6 
24.4 

18.5 
19.1 

90 
91 

70.9 
71.7 

55.4 
56.0 
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151  ]  119.0 

92.3 
93.  0 

10 
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165.5 
166.3 

129.  3 
129.9 
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212.8 
213.  6 

166.  2 

31 

166.  8 

32 

26.2 

19.7 

92 

72.5 

56.6 

52     119.8 

93.6 

12 

167. 1 

130.5 

72 

214.3 

167.5 

33 

26.0 

20.3 

93 

73.3 

67.3 

53     120. 6 

94.2 

13 

167.8 

131.1 

73 

215. 1 

168.1 

34 

26.8 

20.9 

94 

•  74.1 

57.9 

54     121.4 

94.8 

14 

168.6 

131.8 

74 

215.  9 

168.  7 

36 

27.6 

21.5 

95 

74.9 

68.5 

56  :  122. 1 

95.4 

15 

169.4 

132.4 

75 

216.  7 

169.  3 

36 

28.4 

22.2 

96 

75.6 

59.1 

56  i  122.9 

96.0 

16 

170.2 

1.33. 0 

76 

217.5 

169.9 

37 

29.2 

22.8 

97 

76.4 

59.7 

57 

123.7 

96.7 

17 
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133. 6 

77 

218.3 

170.5 

38 

29.9 

23.4 

98 

77.2 

60.3 

58 

124.5 

97.3 

18 

171.8 

134.  2 

78 

219. 1 

171.2 

39 

30.7 

24.0 

99 

78.0 

61.0 

59 

125. 3 

97.9 

19 

172.6 

134.8 

79 

219.9 

171.8 

40 

31. 5 

24.6 

100 

78.8 

61.6 

60 

126.1 

98.5 
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173.4 

135.4 
13bVl 

80 

220.  6 
221.4 

172.  4 

173.  0 

41 

32.3 

25.2 
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79.6 

62.2 
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126.9 

174.2 
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42 

33.1 

25. 9 

02 

80.4 

62.8 

62  !  127.  7 

99.7 

22 

174.9 

136.  7 

82 

222.  2 

17:i.6 

43 

.33.9 

26.5 

03 

81.2 

63.4 

63     128.4 

100.4 
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175.7 

137.  3 

83 

223.  0 

174.2 

44 

34.7 

27.1 

04 

82.0 

64.0 

64  i  129.2 

101.0 

24 

176.5 

137.9 

64 

223.  8 

174.8 

45 

35.5 

27.  7 

05 

82.7 

64.6 

65  ;   130.0 

101.6 

25 

177.3 

138.6 

85 

224.6 

175.6 

46 

36.2 
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83.5 

6.5.3 

66 

130.  8 

102.  2 

26 

178.1 

139.1 

86 

225.  4 

176.  1 

47 

37.0 

28.  9 

07 

84.3 

a5.9 

67 

131.6 

102.  8 

27 

178.9 

139.8 

87 

226.  2 

176.  7 

48 

37.8 

29.  (i 

08 

85.1 

66.5 

68 

132.  4 

103.  4 

28 

179.7 

140.4 

88 

226. 9 

177.3 

49 

38.6 

30.  2 

09 

85.9 

67.1 

69 

133.  2 

104.0 

29 

180.  5 

141.0 

89 

227.  7 

177.9 

50 

39.4 

30.8 

10 

86.7 

67.7 

70 

134.0 

104.7 

30 

181.2 

141.6 

90 

228.  5 

178.5 

51 

40.2 

31.4 
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68.3- 
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134.7 

105.3 
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142.2 
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179.2 

52 

41.0 

32.  0 

12 

88.3 

69.0 

72 

135.5 

10.5.9 

32 

182.8 

142.  8 

92 

230. 1 

179.8 

53 

41.8 

32.6 

13 

89.0 

69.6 

73 

136.  3 

106.5 

33 

183.6 

143.4 

93 

230.  9 

180.4 

54 

42.6 

33.2 

14 

89.8 
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74 
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107.1 

34 
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144.1 

94 

231.7 
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55 

43.3 

33.  9 

15 
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75 

137.9 

107.7 
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144.7 

95 

232.  5 

181.6 

56 

44.1 

34.  5 

16 
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71.4 

76 
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36 
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35.  1 

17 
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77 
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97 
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18 
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38 
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146.  5 

98 
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59 

46.5 
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19 
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79 

141.1 

110.2 
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188.  3 

147.1 

99 
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60 

47.3 

36. 9 

20 

94.6 

73.9 

80 

141.8 
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40 
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147.8 

300 

236.  4 

184.7 

Dist. 

Dcp. 

Lat. 

bint. 

Dep. 

Lat. 

out 

Dep. 

Lat. 

DM. 

Dcp. 

Lat. 

DUt. 

Dep. 

Ut. 

52 

'  (128°,  232°, 

308°). 

TABLF 

2. 

[Page  607 

Difference  of  Latitude  and  Departure  for  38°  (142°,  218°,  322' 

)• 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lut. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

2;i7.2 

185.3 

361 

284.5 

222.3 

421 

331.8 

259.2 
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296.2 
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426.3 

333.1 

02 
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62 

285.  3 

222.9 

22 

332.5 
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82 

379.8 

296.8 

42 

427.1 

333.  7 

03 
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63 
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333.3 

260.4 

83 
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297.4 

43 

427.9 

334.  3 

04 
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64 

286.8 

224.1 

24 
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84 

381.4 

298.0 

44 

428.7 
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05 
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187.8 

65 

287.6 

224.7 

25 
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85 
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45 
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335.  6 

06 
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288.4 
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26 
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262.3 

86 

383.0 

299.2 

46 

430.3 

336.2 

07 

241.9 

189.0 

67 

289.2 

226.0 

27 

336.5 

262.9 
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299.8 

47 

431.0 

336.  8 

08 

242.7 
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68 
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28 

337.  3 
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88 
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300.4 

48 

431.8 

337.4 

09 

243.5 
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69 

290.8 

227.2 

29 

338.1 

264.1 

89 
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49 
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10 

244.3 
245. 1 
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70 
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30 

338.8 

264.7 
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386.1 
386.9 
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50 

433.4 
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292.4 

228.4 

431 

339.6 

265.4 

302.3 
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434.2 

12 

245.9 

192.1 

72 

293.1 

229.0 

32 

340.4 

266.  0 

92 

387.  7 

302.9 

52 

435.  0 

339.9 

13 

246.6 

192.7 

73 

293.9 

229.6 

33 

341.2 

266.6 

93 

388.5 

303.5 

53 

435.8 

340.5 

14 

247.4 

193.3 

74 

294.7 

230.3 

34 

342.0 

267.2 

94 

389.3 

304. 2 

54 

436.6 
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15 

248.2 

193.9 

75 

295.5 

230.9 

35 

342.8 

267.8 

95 

390.1 

304.8 

55 

437.4 

341.7 

16 
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194.6 

76 

296.3 

231.5 

36 

343.6 

268.4 

96 

390.9 

305.  4 

56 

438.1 
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17 
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195.2 

77 

297.1 

232.1 

37 

344.4 

269.1 

97 

391.6 

306.0 

57 

438.9 

343.  0 

18 

250.6 

195.  8 

78 

297.9 

232.7 

38 

345.  2 

269.7 

98 

392.4 

306.6 

58 

439.7 

343.6 

19 

251.4 

196.4 

79 

298.7 

233.3 

39 

345.9 

270.3 
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393.2 

307.2 
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440.5 

344.  2 

20 

252.2 

197.0 
197.6 

80 

299.4 
300.  2 

234.0 

40 

346.7 

270.9 

500 

394.0 

307.8 

60 

441.3 

344.  8 

321 

253.0 

381 

234.  6 

441 

347.5 

271.5 

501 

394.8 

308.4 

561 

442.  1 

345.  4 

90 

253.  7 

198.2 

82 

301.0 

235. 2 

42 

348.3 

272.1 

02 

395.6 

309.1 

62 

442.9 

346.  0 

23 

254.  5 

198.9 

83 

301.8 

235.  8 

43 

349.1 

272.7 

03 

396.4 

309.7 

63 

443.7 

346.  6 

24 

255.  3 

199.5 

84 

302.6 

236.4 

44 

349.9 

273.4 

04 

397.2 

310.3 

64 

444.4 

347.  2 

25 

256. 1 

200.1 

85 

303.4 

237.0 

45 

350.7 

274.0 

05 

397.9 

310.9 

65 

445.2 

347.  8 

26 

256.  9 

200.7 

86 

304.2 

237.7 

46 

351.5 

274.6 

06 
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311.6 

66 
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348. 5 

27 

257.7 

201.3 

87 

305.0 

238.3 

47 

352.2 

275.2 

07 
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312.2 

67 
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349. 1 

28 

258.  5 

201.9 

88 

305.7 

238.9 

48 

353.0 

275.8 

08 
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312.8 

68 

447.6 

349.  7 

29 

259.  3 

202.6 

89 

306.5 

239.5 

49 

353.8 

276.4 

09 

401.1 

313.4 

69 

448.4 

350. 3 
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260.0 

203.2 

90 

307.3 

240.1 

50 

354.6 

277.1 

10 

401.9 

314.0 
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449.2 

350. 9 
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260.8 

203.8 

391 

308.1 

240.7 

451 

355.4 

277.7 

511 

402.7 

314.  6 
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32 

261.6 

204.4 

92 

308.9 

241.3 

52 

356.2 

278.3 

12 

403.5 

315.  2 

72 

450.7 

352.  2 

33 

262.4 

205. 0 

93 

309.7    242.0 

53 

357.0 

278.9 

13 

404.2 

315.8 

73 

451. 5 

352. 8 

34 

263.2 

205.  6 

94 
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54 

357.8 

279.5 

14 

405.0 

316.  4 

74 
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35 

264.0 

206.3 

95 

311.3  1243.2 

55 

358.  5 

280.1 

15 

405.8 

317.1 

75 

453.1 

354. 0 

36 

264.8 

206.9 

96 
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56 

359. 3 

280.7 

16 

406.6 

317.7 

76 

453.9 
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207.5 

97 
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57 

360.1 

281.4 

17 

407.4 

318.3 

77 

454.7 

3.55.2 

38 

266.3 

208.1 

98 

313.6 

245.0 

58 

360.9 
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18 

408.2 

318.9 

78 

455. 5 

355. 8 

39 

267.1 

208.7 

99 

314.4 

245.7 

59 

361.7 

282.6 

19 

409.0 

319.5 

79 

456. 3 

356. 4 

40 

267.9 

209.3 
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315.2 

246.3 

60 

362. 5 
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283.  8 
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409.8 

320.  2 

80 

457.1 

357.1 
357.  7 
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268.7 

209.9 
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316.0 

246.9 

461 

410.6 

320.8 
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457.8 

42 

269.5 

210.6 

02 

316.8 

247.5 

62 

364. 1 

284.  4 

22 

411.3 

.321.4 

82 

458.  6 

358. 3 

43 

270.3 

211.2 

03 

317.6 

248.1 

63 

364.9 

285. 1 

23 

412.1 

322.0 

83 

459.4 

358. 9 

44 

271.1 

211.8 

04 

318.4 

248.7 

64 

365. 6 

285.7 

24 

412.9 

322.6 

84 

460.2 

359. 5 

45 

271.9 

212.4 

05 

319.1 

249.3 

65 

366.4 

286.3 

25 

413.7 

323.2 

85 

461.0 

360.2 

46 

272.7 

213.0 

06 

319.9 

250.0 

66 

367.  2 

286.9 

26 

414.5 

323.8 

86 

461.8 

360.  8 

47 

273.4 

213.6 

07 

320.7 

250.6 

67 

368. 0 

287.5 

27 

415.3 

324.5 

87 

462.6 
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48 

274.2 

214.3 

08 

321.5 

251.2 

68 

368.8 

288.1 

28 

416.1 

325.1 

88 

463.  3 
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49 
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69 

369.6 

288.7 

29 

416.9 

325.  7 

89 

464.1 
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50 
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252.4 

70 
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289.3 

30 

417.6 

326.3 

90 

464.  9 
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411 
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52 
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371.9 
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32 
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92 
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53 
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13 
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73 
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33 

420.0 

328.2 

93 
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365. 1 

54 
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218.0 

14 
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34 
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422.4 

330. 0 

96 

469.7 

366. 9 

57 

281.3 

219.8 

17 

.328.6    256.7 

77 

375. 9 

293.  7 

37 

423.2 

330.6 

97 

470.5 

367.5 

58 

282.1 

220.4 

18 

329.  4    257.  4 

78 

376.7 

294.3 

38 

424.0 

331.2 

98 

471.2 

368.1 

59 

282.9 

221.0 

19 

330.2 

258. 0 

79 

377.5 

294.9 

39 

424.7 

331.8 

99 

■472.0 

368.7 

60 

283.7 

221.6 

20 

331.0 

258.6 

80 

378.2 

295.5 

40 

425.5 
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67 

52.1 

42.2 

27 

98.7 

79.9 

87 

145.3 

117.7 

47 

192.0 

155.4 

8 

6.2 

5.0 

68 

52.8 

42.8 

28 

99.5 

80.6 

83 

146.1 

118.3 

48 

192.7 

156.1 

9 

7.0 

5.7 

69 

53.6 

43.4 

29 

100.3 

81.2 

89 

146.9 

118.9 

49 

193.5 

156.7 

10 

7.8 
8.5 

6.3 
6.9 

70 
71 

54.4 

44.1 

30 

101.0 
101.8 

81.8 

90 

147.7 

119.6 

50 

194.3 

157.3 

11 

55.2 

44.7 

131 

82.4 

191 

148.4 

120.2 

251 

195.1 

158.0 

12 

9.3 

7.6 

72 

56.0 

45.3 

32 

102.6 

83.1 

92 

149.2 

120.8 

52 

195.8 

158.6 

13 

10.1 

8.2 

73 

56.7 

45.9 

33 

103.4 

83.7 

93 

150.0 

121.5 

53 

196.6 

159.2 

14 

10.9 

8.8 

74 

57.5 

46.6 

34 

104.1 

84.3 

94 

1.50.8 

122.1 

54 

197.4 

159.8 

15 

11.7 

9.4 

75 

58.3 

47.2 

35 

104.9 

85.0 

95 

151. 5 

122.7 

55 

198.2 

160.5 

16 

12.4 

10.1 

76 

59.1 

47.8 

36 

105.  7 

85.6 

96 

152. 3 

123.3 

56 

198.9 

161.1 

17 

13.2 

10.7 

77 

.59.  8 

48.5 

37 

106.5 

86.2 

97 

153. 1 

124.0 

67 

199.7 

161.7 

18 

14.0 

11.3 

78 

60.6 

49.1 

38 

107.2 

86.8 

98     1.53. 9 

124.6 

58 

200.6 

162.4 

19 

14.8 

12.0 

79 

61.4 

49.7 

39 

108.0 

87.5 

99 

154.7 

125. 2 

59 

201.3 

163.0 

20 

15.5 

12.6 

80 

62.2 

.50.3 

40     108. 8 

88.1 

200 

155. 4 

12.5.9 

60 

202.1 

163.6 

21 

16.3 

13.  2 

81 

62.9 

51.0 

141 

109.6 

88.7 

201 

1.56.  2 

126.  5 

261 

202.  8 

164.3 

22 

17.1 

13.8 

82 

63.7 

51.6 

42 

110.4 

89.4 

02 

157.0 

127.1 

62 

203.6 

164.9 

23 

17.9 

14.5 

83 

64.5 

52.2 

43 

111.1 

90.0 

03 

157.8 

127.8 

63 

204.4 

165.5 

24 

18.7 

15.1 

84 

65.3 

.52.9 

44 

111.9 

90.6 

04 

158.5 

128.4 

64 

205.  2 

166.1 

25 

19.4 

15.7 

85 

66.1 

.53.5 

45 

112.7 

91.3 

05 

159.3 

129.0 

a5 

206.  9 

166.8 

26 

20.2 

16.4 

86 

66.8 

54.1 

46 

11.3.5 

91.9 

06 

160.1 

129.6 

66 

206.7 

167.4 

27 

21.0 

17.0 

87 

67.6 

.54.8 

47 

114.2 

92.5 

07     160. 9 

130.  3 

67 

207.5 

168.0 

28 

21.8 

17.6 

88 

68.4 

.55.  4 

48 

115.0 

93. 1 

08 

161.6 

130.9 

68 

208.3 

168.7 

29 

22.5 

18.3 

89 

69.2 

.56.0 

49 

115.8 

93.8 

09 

162.4 

131.5 

69 

209.1 

169.3 

30 
31 

23.3 
24.1 

18.9 
19.5 

90 

69.9 
70.7 

.56.6 
.57.3 

50 
151 

116.6 

94.4 

10 

163.2 

132. 2 

70 

209.8 

169.9 

91 

117.3 

95.  0 

211 

164.0 

132.8 

271 

210.6 

170.6 

32 

24.9 

20.1 

92 

71.5 

.57.9 

52 

118.1 

95.7 

12 

164.8 

l:«.  4 

72 

211.4 

171.2 

33 

2.5.6 

20.8 

93 

72.3 

58.  5 

53 

118.9 

96.3 

13 

16.5.5 

134.0 

73 

212.2 

171.8 

34 

26.4 

21.4 

94 

73.1 

59.2 

54 

119.7 

96.9 

14 

166.  3 

134.7 

74 

212.9 

172.4 

35 

27.2 

22.0 

95 

73.8 

.59.8 

55 

120.5 

97.5 

15 

167.1 

135.3 

75 

213.7 

173.1 

36 

28.0 

22.7 

96 

74.6 

60.4 

56 

121.2 

98.2 

16 

167.9 

13.5.9 

76 

214.5 

173.7 

37 

28.8 

2.3.3 

97 

7.5.4 

61.0 

57 

122.0 

98.8 

17 

168.  6 

136.6 

77 

216.  3 

174.3 

38 

29.5 

23.9 

98 

76.2 

61.7 

.58 

122.8 

99.4 

18 

169.4 

137.2 

78 

216. 0 

175.0 

39 

30.3 

24.6 

99 

76.9 

62.  3 

59 

123.6 

100.1 

19 

170.2 

137.8 

79 

216.8 

17.5.6 

40 
41 

31.1 
31.9 

25.2 

100 
101 

77.7 

62.9 
63.6 

60 
16f 

124.3 

100.7 

20 

171.0 

138.5 

80 

217. 6 
218.4 

176.2 
176.8 

25.8 

78.5 

125. 1 

101.3 

221 

171.7 

139.1 

281 

42 

32.6 

26.4 

02 

79.3 

64.2 

62 

125.9 

101.9 

22 

172.5 

139.7 

82 

219.2 

177.5 

43 

33.4 

27.1 

03 

80.0 

<54.8 

63 

126.7 

102.6 

23 

173.3 

140.3 

83 

219.9 

178.1 

44 

.34.2 

27.7 

04 

80.8 

6.5.4 

64 

127.  5 

103.2 

24 

174.1 

141.0 

84 

220.7 

178.7 

45 

35.0 

28.3 

05 

81.6 

66.1 

65 

128.2 

103.8 

25 

174.9 

141.6 

86 

221.6 

179.4 

46 

.35.7 

28.9 

06 

82.4 

66.7 

m 

129.0 

104.5 

26 

17.5.6 

142.2 

86 

222.3 

180.0 

47 

36.5 

29.6 

07 

83.2 

67.3 

67 

129.8 

105. 1 

27 

176.4 

142.  9 

87 

223. 0 

180.6 

48 

37.3 

.30.2 

08 

83.9 

68.0 

68 

1.30.  6 

10.5.7 

28 

177.2 

143.5 

88 

223. 8 

181.2 

49 

38.1 

30.8 

09 

84.7 

68.6 

69 

131.  3 

106.4 

29 

178.0 

144.1 

89 

224.  6 

181.9 

50 

.38.9 

31.5 

10 

85.5 

69.2 

70 

1.32. 1 

107.0 

30 

178.7 

144.7 

90 

225.  4 
226.1 

182.5 
"18;J.  1 

51 

39.6 

.32. 1 

111 

86.3 

69.9 

171 

132.  9 

107.6 

231 

179. 5 

145.  4 

291 

52 

40.4 

32.  7 

12 

87.0 

70.5 

72 

133.  7 

108.2 

32 

180.3 

146.0 

92 

226.  9 

183.  8 

63 

41.2 

33.4 

13 

87.8 

71.1 

73 

134.  4 

108.9 

33 

181.1 

146.  K 

9.3 

227.  7 

184.4 

54 

42.0 

34.0 

14 

88.6 

71.7 

74 

135.  2 

109.  5 

34 

181.9 

147.  3 

94 

228!  5 

185.0 

55 

42.7 

34.6 

15 

89.4 

72.4 

75 

1.36.  0 

110.1 

;55 

182.6 

147.11 

9.i 

229. 3 

185.6 

56 

43.5 

35.  2 

16 

90.1 

73.0 

76 

136.  8 

110.8 

36 

183.4 

148.5 

96 

230. 0 

186.3 

57 

44.3 

35.  9 

17 

90.9 

73.6 

77 

137.6 

111.4 

37 

184.2 

149.  1 

97 

230.  8 

186.9 

58 

45.1 

36.5 

18 

91.7 

74.3 

78 

138.  3 

112.0 

38 

185.0 

149.  8 

98 

231.6 

187.5 

59 

45.9 

.37. 1 

19 

92.5 

74.9 

79 

139.  1 

112.6 

39 

1.S5.7 

1.50.  4 

99 

2.32. 4 

188.2 

60 

46.6 

37.8 

20 

93.3 

75.5 

80 

139.9 

113.3 

40 

186.5 

151.0 

300 

233. 1 

188.8 
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Dist. 
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Dep. 
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Dist. 
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Dep. 

301 

233.9 

189.4 

361 

280.6 

227.1 

421 

327.2 

264.9 

481 

373.8 

302.6 

541 

420.4 

340.4 

02 

234.7 

190.0 

62 

281.3 

227.8 

22 

328.0 

265.5 

82 

374.6 

303.3 

42 

421.2 

341.0 

03 

235. 5 

190.6 

63 

282.1 

228.4 

23 

328.  7 

266. 2 

83 

375.4 

303.  9 

43 

422.0 

341.7 

04 

236.3 

191.3 

64 

282.9 

229.0 

24 

329.5 

266.8 

84 

376.1 

304.  5 

44 

422.  7 

342.  3 

05  1  237.  0 

191.9 

65 

283.7 

229.7 

25 

330.3 

267.4 

85 

376.9 

305.  2 

45 

423.  5 

342.9 

06 

237.  8 

192.5 

66 

284.4 

230.3 

26 

331.1 

268.0 

86 

377.7 

305.8 

46 

424.3 

343.6 

07 

238. 6 

193.2 

67 

285.  2 

230.9 

27 

331.9 

268.7 

87 

378.5 

306.4 

47 

425. 1 

344.2 

08 

239. 4 

193.8 

68 

286.0 

231.5 

28 

332.6 

269. 3 

88 

379.3 

307.1 

48 

425.9 

344.8 

09 

240.1 

194.4 

69 

286.8 

232.2 

29 

333.4 

269.9 

89 

380.0 

307.7 

49 

426.6 

345.  5 

10 

240.9 

195.  0 

70 

287.6 

232.8 

30 

334.  2 

270.  6 

90 

.380. 8 

308.3 

50 

427.4 

346.1 

311 

241.7 

195.7 

371 

288.3 

233. 4 

431 

335. 0 

271.2 

491 

381.6 

308.9 

551 

428.  2 

346.7 

12 

242.  5 

196.3 

72 

289.1 

234.1 

32 

335.  7 

271.8 

92 

382.4 

309.6 

52 

429.  0 

347.4 

13 

243.3 

196. 9 

73 

289.9 

234.7 

33 

3.36. 5 

272.5 

93 

383.1 

310.2 

53 

429.7 

348.0 

14 

244.0 

197.6 

74 

290.7 

235.3 

34 

337.3 

273.1 

94 

383.9 

310.8 

54 

430.5 

348.6 

15 

244.8 

198.  2 

75 

291.4 

236.0 

35 

338.1 

273.7 

95 

384.7 

311.5 

55 

431.  3 

349.2 

16 

245.  6 

198.8 

76 

292.2 

236.6 

36 

338.8 

274.3 

96 

385.5 

312.1 

56 

432.1 

349.9 

17 

246.4 

199.5 

77 

293.0 

237.2 

37 

339. 6 

275.  0 

97 

386.2 

312.7 

57 

432.8 

350.5 

18 

247.1 

200.  1 

78 

293.8 

237. 8 

38 

340.4 

275.  6 

98 

387.0 

313.  3 

58 

433.6 

351.1 

19 

247.9 

200.  7 

79 

294.5 

238.5 

39 

341.2 

276.2 

99 

387.  8 

314.0 

59 

434.4 

351. 7 

20 

248.7 

201.3 

80 

295.3 

239.1 

40 

342.0 

276.9 

500 

388.6 

314.7 

60 

435.  2 

352.4 

321 

249.5 

202.  0 

381 

296.1 

239.7 

441 

342.7 

277..5 

501 

389.4 

315.3 

561 

435.9 

353.0 

22 

250.3 

202.  6 

82 

296.9 

240.  4 

42 

343.5 

278.1 

02 

390.1 

315.9 

62 

436.7 

353.6 

23 

251.0 

203.2 

83 

297.7 

241.0 

43 

344.3 

278.7 

03 

390.9 

316.5 

63 

437.5 

354. 3 

24 

251.8 

203.9 

84 

298.4 

241.  6 

44 

345. 1 

279.4 

04 

391.7 

317.1 

64 

438.3 

354.9 

25 

252.  6 

204. 5 

85 

299.2 

242.2 

45 

345.8 

280.0 

05 

392.5 

317.8 

65 

439.1 

355.5 

26 

253.4 

205.1 

86 

300.0 

242. 9 

46 

346.6 

280.6 

06 

393.2 

318.4 

66 

439.8 

356.2 

27 

254. 1 

205.7 

87 

300.8 

243.  5 

47 

347.4 

281.  3 

07 

394.0 

319.0 

67 

440.6 

356. 8 

28 

2.54. 9 

206.4 

88 

301.5 

244.1 

48 

348.2 

281.9 

08 

394.8 

319.6 

68 

441.4 

357.4 

29 

255.7 

207.0 

89 

302.3 

244.  8 

49 

349.0 

282.5 

09 

395.6 

320.  3 

69 

442.2 

358. 1 

30 

256.5 

207.6 

90 

303. 1 

245.4 
246.  0 

50 

349.7 
350'.  5 

283.  2 

10 

396.3 

320.9 

70 
571 

443.0 
443.7 

358.7 
359.3 

331 

257. 2 

208.3 

391 

303.9 

451 

283.  8 

511 

397.1 

321.6 

32 

258. 0 

208.9 

92 

304.7 

246.7 

52 

351.  3 

284.4 

12 

397.9 

322.2 

72 

444.  5 

359.9 

33 

258.  8 

209.5 

93 

305.4 

247.3 

53 

352. 1 

285.0 

13 

398.7 

322.8 

73 

445.  3 

360.6 

34 

259.6 

210.2 

94 

306.2 

247.9 

54 

352.8 

285.7 

14 

399.4 

323.4 

74 

446.1 

361. 2 

35 

260.4 

210.8 

95 

307.0 

248.5 

55 

.353. 6 

286.3 

15 

400.2 

324.1 

75 

446.9 

361.8 

36 

261.1 

211.  4 

96 

307.8 

249.2 

56 

354.4 

286.9 

16 

401.0 

324.7 

76 

447.6 

362.4 

37 

261.9 

212.0 

97 

308.5 

249.8 

57 

3.55.  2 

287.6 

17 

401.8 

325.  3 

77 

448.4 

363.1 

38 

262.7 

212.7 

98 

309.3 

250.4 

58 

.355. 9 

288.  2 

18 

402.5 

325.9 

78 

449.2 

363.7 

39 

263.5 

213.3 

99 

310.1 

2.51.1 

59 

356.  7 

288.8 

19 

403.3 

326.6 

79 

45r.0 

364.  3 

40 

264.2 

213.9 

400 

310.9 
311.6 

251.  7 

60 

357. 5 

289.4 

20 

404.1 

327.2 

80 

4.50.  7 

365.0 

341  i  265.0 

214.6 

401 

252.  3 
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358. 3 

290.1 

521 

404.9 

327.8 

581 

451.5 

365.6 

42     265. 8 

215. 2 

02 

312.4 

252.9 

62 

359.1 

290.7 

22 

405.7 

328.  5 

82 

452.  3 

366.2 

43     266. 6 

215. 8 

03 

313.2 

253.6 

63 

3.59.  8 

291.3 

23 

406.4 

329.1 

83 

453. 1 

366.9 

44     267. 3 

216.4 

04 

314.0 

254.2 

64 

360.6 

292.0 

24 

407.2 

329.7 

84 

453. 9 

367.5 

45  i  268. 1 

217.1 

05 

314.8 

254.8 

65 

361.4 

292.6 

25 

408.0 

330.4 

85 

4.54.  6 

368.1 

46  1  268.9 

217.7 

06 

315.  5 

255.  5 

66 

362.  2 

293.2 

26 

408.8 

331.0 

86 

455.  4 

368.8 

47  1  269.  7 

218.3 

07 

316.3 

256.1 

67 

362.9 

293.8 

27 

409.5 

331.6 

87 

456.  2 

369.  4 

48 

270.  5 

219.0 

08 

317.1 

256.  7 

68 

363.7 

294. 5 

28 

410.3 

332. 3 

88 

457.  0 

370.0 

49 

271.2 

219.6 

09 

317.9 

257.3 

69 

364.5 

295. 1 

29 

411.1 

332.9 

89 

457.  8 

370.6 

50 

272.0 

220.2 

10 

318.6 

258.0 

70 

365.3 

295.  7 

■  30 

411.9 

333. 5 

90 

458.  5 

371.3 

351 

272.8 

220.  8 

411 

319.4 

258.6 

471 

366.0 

296.  4^ 

531 

412.6 

334. 1 

591 

459.  3 

371.9 

52 

273.  6 

221.5 

12 

320.  2 

259.2 

72 

366.  8 

297.0 

32 

413.4 

334.8 

92 

460.1 

3/2.5 

53 

274.3 

222. 1 

13 

321.0 

259.9 

7.; 

367.6 

297.6 

33 

414.2 

335.4 

93 

460.9 

373.2 

54 

275.1 

222!  7 

14 

321.8 

260.  6 

74 

368.4 

298.  3 

34 

415.0 

336.1 

94 

461.6 

373.8 

55 

275.9 

223.4 

15 

322.5 

261.1 

75 

.369.  2 

298.9 

35 

415.  8 

336.7 

95 

462.4 

374.4 

56 

276.7 

224.0 

16 

323.  3 

261.8 

76 

369. 9 

299.  5 

36 

416.  5 

337.3 

96 

463.2 

375.1 

57 

277.5 

224.6 

17 

324.1 

262.4 

77 

370.7 

300. 1 

37 

417.3 

337.9 

97 

464.0 

375.  7 

58 

278.2 

225.  3 

18 

324.9 

263.0 

78 

371.5 

.300.  8 

38 

418.1 

338.5 

98 

464.8 

376. 3 

59 

279.0 

225.9 

19 

325.  6 

263.6 

79 

372.  3 

301.4 

39 

418.9 

339. 1 

99 

465. 5 

376.9 

60 

279.8 

226.5 

20 

326.4 

264.3 

80 

373.0 

302.0 

40 

419.6 

339.8 

600 

466.3 
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Difierence  of  Latitude  and 

Departure  for  40°  (140°,  220°,  320° 

)• 

Dirt. 

Lau 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

0.8 

0.6 

61 

46.7 

39.2 

121 

92.7 

77.8 

181 

138.7 

116.3 

241 

184.6 

154.9 

2 

1.5 

1.3 

62 

47.5 

39.9 

22 

93.5 

78.4 

82 

139.4 

117.0 

42 

185.4 

155.6 

3 

2.3 

1.9 

63 

48.3 

40.5 

23 

94.2 

79.1 

83 

140.2 

117.6 

43 

186.1 

156.2 

4 

3.1 

2.6 

64 

49.0 

41.1 

24 

95.0 

79.7 

84 

141.0 

118.3 

44 

186.9 

1.56. 8 

5 

3.8 

3.2 

65 

49.8 

41.8 

25 

95.8 

80.3 

85 

141.7 

118.9 

45 

187.7 

157.5 

6 

4.6 

3.9 

66 

50.6 

42.4 

26 

96.6 

81.0 

86 

142.5 

119.8 

46 

188.4 

1.58. 1 

7 

5.4 

4.5 

67 

51.3 

43.1 

27 

97.3 

81.6 

87 

143.3 

120.2 

47 

189.2 

158. 8 

8 

6.1 

5.1 

68 

52.1 

43.7 

28 

98.1 

82.  3 

88 

144.0 

120.8 

48 

190.0 

159.4 

9 

6.9 

5.8 

69 

52.9 

44.4 

29 

98.8 

82. 'J 

89 

144.8 

121.5 

49 

190.7 

160.1 

10 

7.7 

6.4 

70 

63.6 

45.0 

30 

99.6 

83.6 

90 

145.5 

122.1 

50 

191.5 

160.7 

11 

8.4 

7.1 

71 

64.4 

45.6 

131 

100.4 

84.2 

191 

146.3 

122.8 

251 

192.  3 

161.3 

12 

9.2 

7.  7 

72 

55.2 

46.3 

32 

101.1 

84.8 

92 

147.1 

123.4 

52 

193.0 

162.0 

13 

10.0 

8.4 

73 

55.9 

46.9 

33 

101.9 

85.6 

93 

147.8 

124.1 

53 

193.8 

162.6 

14 

10.7 

9.0 

74 

56.7 

47.6 

34 

102.6 

86.1 

94 

148.6 

124.7 

64 

194.6 

163.3 

15 

11.5 

9.6 

76 

.57.  5 

48.2 

35 

103.4 

86.8 

95 

149.4 

125.3 

65 

195.3 

163.9 

16 

12.3 

10.3 

76 

58.2 

48.9 

36 

104.2 

87.4 

96 

160.1 

126.0 

66 

196.1 

164.6 

17 

13.0 

10.9 

77 

69.0 

49.5 

37 

104.9 

88.1 

97 

160.9 

126.6 

67 

196.9 

165.2 

18 

13.8 

11.6 

78 

59.8 

60.1 

38 

105.7 

88.7 

98 

151.7 

127. 3 

68 

197.6 

165.8 

19 

14.6 

12.2 

79 

60.5 

50.8 

39 

106.6 

89.3 

99 

152.4 

127.9 

59 

198.4 

166.5 

20 

15.3 

12.9 

80 

61.3 

61.4 

40 

107.2 

90.0 
90.6 

200 
201 

153.2 

128.6 

60 

199.2 

167.1 

21 

16.1 

13.5 

81 

62.0 

52.1 

141 

108.0 

154.0 

129.2 

261 

199.9 

167.8 

22 

16.9 

14.1 

82 

62.8 

62.7 

42 

108.8 

91.3 

02 

154.7 

129.8 

62 

200.7 

168.4 

23 

17.6 

14.8 

83 

63.6 

53.4 

43 

109.  6 

91.9 

03 

155.5 

130.5 

63 

201.5 

169.1 

24 

18.4 

15.4 

84 

64.3 

54.  0 

44 

110.3 

92.6 

04 

156.3 

131.1 

64 

202.2 

169.7 

25 

19.2 

16.1 

85 

65.1 

54.6 

45 

111.1 

93.2 

05 

157.0 

131.8 

65 

203.0 

170.3 

26 

19.9 

16.7 

86 

66.9 

55.3 

46 

111.8 

93.8 

06 

157.8 

132.4 

66 

203.  8 

171.0 

27 

20.7 

17.4 

87 

66.6 

55.  9 

47 

112.6 

94.5 

07 

158.6 

133.1 

67 

204.5 

171.6 

28 

21.4 

18.0 

88 

67.4 

56.6 

48 

113.4 

95.1 

08 

159.3 

133.7 

68 

20.5.  3 

172.3 

29 

22.2 

18.6 

89 

68.2 

57.2 

49 

114.1 

95.8 

09 

160.1 

134.  3 

69 

206. 1 

172.9 

30 

23.0 
2,3.7 

19.3 
19.9 

90 

68.9 
69.7 

57.9- 

50 

114.9 

96.4 

10 
211 

160.9 
161.6 

1.35.  0 

70 

206.  8 
207.6 

173.6 

31 

91 

58.5 

151 

115.7 

97.1 

135.6 

271 

174.2 

32 

24. 5 

20.6 

92 

70.5 

69.1 

52 

116.4 

97.7 

12 

162.  4 

136.  3 

72 

208.4 

174.8 

33 

25.3 

21.2 

93 

71.2 

59.8 

53 

117.2 

98.3 

13 

163.2 

136.9 

73 

209.1 

175.6 

34 

26.0 

21.9 

94 

72.0 

60.4 

64 

118.0 

99.0 

14 

163.9 

137.  6 

74 

209.9 

176.1 

35 

26.8 

22.5 

95 

72.8 

61.1 

65 

118.7 

99.  6 

15 

164.7 

138.2 

75 

210.7 

176.8 

36 

27.6 

23.1 

96 

73.6 

61.7 

56 

119.5 

100.3 

16 

ia5.5 

138.8 

76 

211.4 

177.4 

37 

28.3 

23.8 

97 

74.3 

62.4 

57 

120.  3 

100.  9 

17 

166.2 

1.39.  6 

77 

212.2 

178.1 

38 

29.1 

24.4 

98 

76.1 

63.0 

58 

121.0 

101.6 

18 

167.  0 

140.  1 

78 

213.0 

178.7 

39 

29.9 

25.1 

99 

75.8 

63.  () 

59 

121.8 

102.2 

19 

167.8 

140.  8 

79 

213.7 

179.3 

40 

.30.  6 

26.7 

100 

76.6 

77.4 

64.3 
64.  9 

60 
161 

122.6 

102.8 
103.  5 

20 

168.5 

141.4 

80 
281 

214. 5 
21.5.3 

180.0 

41 

31.4 

26.4 

101 

123.  3 

221 

169.3 

142.1 

180.6 

42 

32.2 

27.0 

02 

78.1 

65.6 

62 

124.1 

104.1 

22 

170.1 

142.7 

82 

216.0 

181.3 

43 

32.9 

27.6 

03 

78.9 

6*;.  2 

63 

124.9 

104.8 

23 

170.8 

143.  3 

83 

216.  8 

181.9 

44 

33.7 

28.3 

04 

79.7 

66.8 

64 

125.6 

105.4 

24 

171.6 

144,0 

84 

217.6 

182.6 

45 

34.5 

28.9 

05 

80.4 

67.  5 

65 

126.4 

106.1 

25 

172.4 

144.6 

85 

218.3 

18.3.  2 

46 

35.2 

29.6 

06 

81.2 

68.  1 

66 

127.2 

106.7 

26 

173.1 

146.3 

86 

219.1 

183.8 

47 

36.0 

30.2 

07 

82.0 

68.8 

67 

127.9 

107.3 

27 

173.9 

145.9 

87 

219.9 

184.5 

48 

36.8 

30.9 

08 

82.7 

69.4 

68 

128.  7 

108.0 

28 

174.7 

146.6 

88 

220.  6 

18,5.1 

49 

37.5 

31.5 

09 

83.5 

70.1 

69 

129.  5 

108.  6 

29 

175.4 

147.2 

89 

221.  4 

185.8 

50 

38.3 

32.1 

10 

84.3 

70.7 

70 

130.2 

109.3 

30 

176.2 

147.8 

90 

222.  2 
~222  9~ 

186.4 
187.1 

51 

39.1 

32.8 

111 

85.0 

71.3 

171" 

131.0 

109.  9 

231 

177.0 

148.5 

291 

52 

39.8 

33.4 

12 

85.8 

72.0 

72 

131.8 

110.6 

32 

177.7 

149.1 

92 

223^  7 

187.7 

63 

40.6 

34.1 

13 

86.6 

72.6 

73 

132.  5 

111.2 

33 

178.6 

149.8 

93 

224.  5 

188.  3 

54 

41.4 

34.7 

14 

87.3 

73.  3 

74 

133.3 

111.8 

34 

179.3 

150.  4 

94 

225.  2 

189.0 

56 

42.1 

35.4 

15 

88.1 

73.9 

75 

134.  1 

112.5 

35 

180.0 

151.1 

96 

226.  0 

189.6 

66 

42.  9     36.  0 

16 

88.9 

74.6 

76 

134.8 

113.1 

36 

180.8 

151.7 

96 

226.  7 

190.3 

57 

43.  7     36.  6 

17 

89.6 

75.2 

77 

135.  6 

113.8 

37 

181.6 

152.3 

97 

227.  5 

190.9 

58 

44.4  ,  .37.3 

18 

90.4 

76.8 

78 

136.4 

114.4 

38 

182. 3 

153.0 

98 

228.  3 

191.6 

69 

45.  2     37.  9 

19 

91.2 

76.5 

79 

137.1 

116.1 

39 

183.1 

15.3.6 

99 

229.0 

192.2 

60 

46.0     .38.6 

20 

91.9 

77.1 

80 

137.9 

115.7 

40 

183.9  1154.3 

300 

229.8 

192.8 

Dl«t. 

Dep.     I    Lat 

Dial. 

Dep. 

Lat. 

Dlat. 

Dep. 

Lat. 

Diat. 

Dep.     1    Lat. 

Dist. 

Dep. 

Ut. 

>n<'  (1 

10°,  230 

".  310° 

). 
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Difference  of  Latitud 

B  and  Departure  for 

40°  (140°,  220°,  320° 

). 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

230.6 

193.5 

361 

276.5 

232.1 

421 

322.5 

270.6 

481 

368.5 

309.2 

541 

414.4 

347.7 

02 

231.3 

194.1 

62 

277.3 

232.7 

22 

323.3 

271.3 

82 

369.2 

309.8 

42 

415.2 

348.4 

03 

232. 1 

194.8 

63 

278.1 

233.3 

23 

324.0 

271.9 

83 

370.0 

310.5 

43 

416.0 

349.0 

04 

232.9 

195.4 

64 

278.8 

234.0 

24 

324.8 

272.6 

84 

370.8 

311.1 

44 

416.7 

349.7 

05 

233.  6 

196.1 

65 

279.6 

234.6 

25 

325.  6 

273.  2 

85 

371.5 

311.7 

45 

417.5 

350.3 

06 

234.4 

196.7 

66 

280.4 

235.3 

26 

326.3 

273.8 

86 

372.3 

312.4 

46 

418.3 

351.0 

07 

235.2 

197.  3 

67 

281. 1 

235. 9 

27 

327.1 

274.  5 

.87 

373.1 

313.0 

47 

419.0 

351. 6 

08 

235.  9 

198.  0 

68 

281.9 

236.6 

28 

327.  9 

275.  1 

88 

373.  8 

313.6 

48 

419.8 

352. 2 

09 

236.  7 

198.  6 

69 

282.  7 

237.  2 

29 

328.  6 

275.  8 

89 

374.6 

314.  3 

49 

420.6 

352. 9 

10 

237.  5 

199.  3 

70 

283.4 

237.8 

30 

329.4 

276.  4 

90 

375. 4 

314.9 

50 

421.3 

353. 5 

311 

238.  2 

199.  9 

371 

284.  2 

238.5 

431 

330.2 

277. 1 

491 

376. 1 

31.5.1) 

551 

422.1 

354.2 

12 

239.0 

200.6 

72 

285.0 

239.1 

32 

330.9 

277.7 

92 

376.9 

316.  2 

52 

422.9 

354.8 

13 

239.8 

201.2 

73 

285.7 

239.  7 

33 

331.7 

278.  3 

93 

377.7 

316.  9 

53 

423.6 

355.5 

14 

240.5 

201.8 

74 

286.5 

240.  4 

34 

332.5 

279.  0 

94 

378.4 

317.5 

54 

424.4 

356. 1 

15 

241.3 

202.  5 

75 

287.3 

241.0 

35 

333.  2 

279.6 

95 

379.2 

318.2 

55 

425.2 

356.8 

16 

242.1 

203.1 

76 

288.0 

241.7 

36 

334.0 

280.  3 

96 

380.0 

318.8 

56 

425.9 

357.4 

17 

242.8 

203.8 

77 

288.  8 

242.  3 

37 

334.8 

280.9 

97 

380.7 

319.5 

57 

426.7 

358.0 

18 

243.6 

204.4 

78 

289.6 

243.  0 

38 

335.5 

281.  6 

98 

381.5 

320.1 

58 

427.5 

358.7 

19 

244.  4  !  205. 1 

79 

290.3 

243.6 

39 

336.3 

282.2 

99 

382.3 

320.8 

59 

428.2 

359.3 

20 

245.1  i205.7 

80 

291.1 

244.3 

40 

337.1 

282.8 

500 

383.0 

321.4 

60 

429.0 

360.0 

321 

245.9 

206.  3 

381 

291.9 

244.9 

441 

337.8 

283.5 

501 

383.8 

322.0 

561 

429.8 

360.6 

22 

246.7 

207.0 

82 

292.6 

245.6 

42 

338.6 

284.1 

02 

384.6 

322.7 

62 

430.5 

361.2 

23 

247.4 

207.6 

83 

293.4 

246.  2 

43 

339.4 

284.8 

03 

385.3 

323.3 

63 

431.3 

361.9 

24 

248.2 

208.3 

84 

294.2 

246.  8 

44 

340.1 

285.4 

04 

386.1 

324.0 

64 

432.1 

362.5 

25 

249.0 

208.9 

85 

294.9 

247.  5 

45 

340.  9 

286.0 

05 

386.8 

324.6 

65 

432.8 

363. 2 

26 

249.7 

209.6 

86 

295.7 

248.1 

46 

341.7 

286.7 

06 

387.6 

325.2 

66 

433.6 

363.8 

27 

250.5 

210.2 

87 

296.5 

248.8 

47 

342.  4 

287.3 

07 

388.4 

325.  9 

67 

434.3 

364.5 

28 

251.3 

210.8 

88 

297.2 

249.4 

48 

343.  2 

288. 0 

08 

389.2 

326.5 

68 

435.1 

365. 1 

29 

252.0 

211.5 

89 

298.0 

250.1 

49 

344.0 

288.6 

09 

389.9 

327.1 

69 

435.9 

365. 8 

30 

252.8 

212.1 

90 

298.8 

250.  7 

50 

344.7 

289.3 

10 

390.7 

327.8 

70 

436.6 

366.4 

331 

253.6 

212.8 

391 

299.  5 

251.3 

451 

345.  5 

289.9 

511 

391.5 

328.4 

571 

437.4 

367.0 

32 

254.3 

213.4 

92 

300.  3 

252.0 

52 

346.  3 

290.5 

12 

392.2 

329.1 

72 

438.2 

367.7 

33 

255.1 

214.1 

93 

301.1 

252.6 

53 

.347.  0 

291.  2 

13 

393.0 

329.7 

73 

438.9 

368.3 

34 

255.9 

214.7 

94 

301.8 

253.3 

54 

347.  8 

291..8 

14 

393.8 

330.4 

74 

439.7 

369.0 

35 

256.6 

215.3 

95 

302.6 

253.9 

55 

348.  6 

292. 5 

15 

394.5 

331.0 

75 

440.5 

369.6 

36 

257.4 

216.0 

96 

303.4 

254. 6 

56 

349.3 

293.1 

16 

395.3 

331.6 

76 

441.2 

370.2 

37 

258.2 

216.6 

97 

304.1 

255.2 

57 

350.1 

293.8 

17 

396.1 

332.3 

77 

442.0 

370.9 

38 

258.9 

217.3 

98 

304.9 

255.  8 

58 

350.8 

294.4 

18 

396.8 

332.9 

78 

442.8 

371.5 

39 

259.7 

217.9 

99 

305.7 

256.5 

59 

351. 6 

295. 0 

19 

397.6 

333.6 

79 

443.5 

372.2 

40 

260.  5 

218.6 

400 

306.4 

257.1 

60 

352.  4 

295.7 

20 

398.3 

334.2 

80 

444.3 

372.8 

341 

261.2 

219.2 

401 

307.2 

257.8 

461 

.353.  1 

296.3 

521 

399.1 

334.9 

581 

445.1 

373.5 

42 

262.0 

219.8 

02 

308.0 

258.4 

62 

353.  9 

297.0 

22 

399.9 

335.5 

82 

445.8 

374.1 

43 

262.8 

220. 5 

03 

308.7 

259.1 

63 

354.7 

297.6 

23 

400.6 

336.1 

83 

446.6 

374.8 

44 

263.  5 

221.1 

04 

309.5 

259.7 

64 

355.4 

298.3 

24 

401.4 

336.8 

84 

447.4 

375.4 

45 

264. 3 

221.8 

05 

310.2 

260.3 

65 

356.  2 

298.9 

25 

402.2 

337.4 

85 

448.1 

376.0 

46 

265.1 

222.4 

06 

311.0 

261.0 

66 

357.0 

299.5 

26 

402.9 

338.1 

86 

448.9 

376.7 

47 

265.  8 

223^1 

07 

311.  8 

261.6 

67 

357.7 

300.  2 

27 

403.7 

338.7 

87 

449.7 

377.3 

48 

266.6 

223.7 

08 

312.5 

262.3 

68 

358. 5 

.300.  8 

28 

404.  5 

339.4 

88 

450.4 

378.0 

49 

267.4 

224.3 

09 

313.3 

262.9 

69 

359. 3 

301.5 

29 

405.  2 

340.0 

89 

451.2 

378.  6 

50 
351 

268.1 
268.  9 

225.0 
225.6 

10 
411 

314. 1 
314.8 

263. 6 

70 

360.0 

302. 1 
302.8 

30 
531 

406.0 

340.6 

90 

452.0 

379.  2 

264.2 

471 

360.8 

406.8 

341.3 

591 

452.7 

379.9 

52 

269.6 

226.3 

12 

315.6 

264.8 

72 

.361. 6 

303. 4 

32 

407.  5 

341.9 

92 

453.5 

380.5 

53 

270.4 

226.9 

13 

316.4 

265.5 

73 

362.3 

304.0 

33 

408.3 

342.6 

93 

454.3 

381.2 

54 

271.2 

227.6 

14 

317.1 

266.1 

74 

363.1 

304.7 

34 

409.1 

343.2 

94 

455.0 

381.8 

55 

271.9 

228.2 

15 

317.9 

266.8 

75 

363.9 

305.  3 

35 

409.8 

343.9 

95 

456.8 

382.4 

56 

272.7 

228.8 

16 

318.  7 

267.4 

76 

364.6 

306.0 

36 

410.6 

344.5 

96 

456.6 

383.1 

57 

273.5 

229.5 

17 

319.4 

268.1 

77 

365.4 

306.6 

37 

411.4 

345.2 

97 

457.3 

383.7 

58 

274.2 

230.1 

18 

320.2 

268.7 

78 

366.2 

307.3 

38 

412.1 

345.8 

98 

458.1 

384.4 

59 

275.0 

230.8 

19 

321.0 

269.3 

79 

366.9 

307.9 

39 

412.9 

346.4 

99 

458.9 

385.0 

60 

275.8 

231.4 

20 

321.7 

270.0 

80 

367.7 

308.5 

40 

413.7 

347.1 

600 

459.6 

385.7 

Diet. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Diat. 

Dep. 

Lat. 

DUt. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

50°  (130°,  230°,  310°). 
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TABLE  2. 

Difference  of  Latitude  and  Departure  for  41°  (139°,  221°,  319° 

)• 

Dist. 

Lat 

Dep. 

Di3t. 

Lat. 

Dep. 

Diat. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Diat. 

Lat. 

Dep. 

1 

0.8 

0.7 

61 

46.0 

40.0 

121 

91.3 

79.4 

181 

136.6 

118.7 

241 

181.9 

158.1 

2 

1.5 

1.3 

62 

46.8 

40.7 

22 

92.1 

80.0 

82 

137.4 

119.4 

42 

182.6 

158.8 

3 

2.3 

2.0 

63 

47.5 

41.3 

23 

92.8 

80.7 

83 

im  1 

120.1 

43 

183.4 

159.4 

4 

3.0 

2.6 

64 

48.3 

42.0 

24 

93.6 

81.4 

84 

138.9 

120.7 

44 

184.1 

160.1 

5 

3.8 

3.3 

65 

49.1 

42.6 

25 

94.3 

82.0 

8.5 

139.6 

121.4 

45 

184.9 

160.7 

6 

4.5 

3.9 

66 

49.8 

43.3 

26 

9.5.1 

82.7 

86 

140.4 

122.0 

46 

ia5.7 

161.4 

7 

5.3 

4.6 

67 

50.6 

44.0 

27 

95.8 

83.3 

87 

141.1 

122.7 

47 

186.4 

162.0 

8 

6.0 

5.2 

68 

51.3 

44.6 

28 

96.6 

84.0 

88 

141.9 

123.  3 

48 

187.2 

162.7 

9 

6.8 

5.9 

69 

52.1 

45.  3 

29 

97.4 

84.6 

89 

142.6 

124.0 

49 

187.9 

163.4 

10 

7.5 

6.6 

70 

52.8 

4.5.9 

30 

98.1 

8.5.3 
85. 9 

90 
191 

143.4 
144.1 

124.7 

50 

188.7 

164.0 

11 

8.3 

7.2 

71 

53.6 

46.6 

131 

98.9 

12.5.3 

251 

189.4 

lt>4.7 

12 

9.1 

7.9 

72 

54.3 

47.2 

32 

99.6 

86.6 

92 

144.9 

126.0 

52 

190.2 

165.3 

13 

9.8 

8.5 

73 

55.1 

47.9 

33 

100.4 

87.3 

93 

145.  7 

126.6 

53 

190.  9 

166.0 

14 

10.6 

9.2 

74 

55.8 

48.  5 

34 

101.1 

87.9 

94 

146.4 

127.3 

54 

191.7 

166.6 

15 

11.3 

9.8 

75 

56.6 

49.2 

35 

101.9 

88.6 

95 

147.2 

127.9 

55 

192.5 

167.3 

IC 

12.1 

10.5 

76 

57.4 

49.9 

36 

102.  6      89.  2 

96 

147.9 

128.6 

56 

193.2 

168.0 

17 

12.8 

11.2 

77 

58.1 

50.5 

37 

103.  4 

89.  9 

97 

148.7 

129.2 

57 

194.0 

168.6 

18 

13.6 

11.8 

78 

58.9 

51.2 

38 

104.1 

90.5 

98 

149.  4 

129.9 

58 

194.7 

169.3 

19 

14.3 

12.5 

79 

59.6 

51.  S 

39 

104.9 

91.2 

99 

1.50.2 

130.6 

59 

195.5 

169.9 

20 

15.1 

13.1 

80 
81 

60.4 
61.1 

52.5 
53.1 

40 
141 

ia5.  7 
106.4 

91.8 

200 
201 

150.9 

131.2 

60 

196.2 
197.0 

170.6 

21 

15.8 

13.8 

92.5 

151.7 

131.9 

261 

171.2 

22 

16.6 

14.4 

82 

61.9 

53.8 

42 

107.2 

93.  2 

02 

152.  5 

132. 5 

62 

197.7 

171.9 

23 

17.4 

15.1 

83 

62.6 

54.  5 

43 

107.9 

93.  8 

03 

153.  2 

133.2 

63 

198. 5 

172.5 

24 

18.1 

15.7 

84 

63.4 

55.1 

44 

lOS.  7 

94.5 

04 

1.54.0 

133.8 

64 

199.2 

173.2 

25 

18.9 

16.4 

85 

64.2 

5.5.8 

45 

109.4 

95.  1 

05 

154.7 

134.5 

65 

200.0 

173.9 

26 

19.6 

17.1 

86 

64.9 

56.4 

46 

110.2 

95.  8 

06 

155. 5 

1S.5. 1 

66 

200.8 

174.5 

27 

20.4 

17.7 

87 

65.7 

57.1 

47 

110.9 

96.4 

07 

156.2 

i;i5.8 

67 

201.5 

175.2 

28 

21.1 

18.4 

88 

66.4 

57.7 

48 

111.7 

97.1 

08 

157.0 

136. 5 

68 

202.3 

175.8 

29 

21.9 

19.0 

89 

67.2 

58.4 

49 

112.5 

97.8 

09 

1.57.  7 

137.1 

69 

203.0 

176.5 

30 
31 

22.6 
23.4 

19.7 

90 

67.9 

59.0 

50 

113.2 

98.4 

10 
211 

158.5 

137.8 
1.38. 4 

70 
271 

203.8 

177.1 
177.8 

20.3 

91 

68.7 

59.7 

151 

114.0      99.1 

1.59.  2 

204.5 

32 

24.  2 

21.0 

92 

69.4 

60.4 

52 

114.7      99.7 

12     1(>0.0 

139. 1 

72 

2*5.3 

17S.  4 

33 

24!  9 

21.6 

93 

70.2 

61.0 

53 

115.5    100.4 

13     160.8 

139.7 

73 

206.0 

179.  1 

34 

25.7 

22.3 

94 

70.9 

61.7 

54 

116.2  1  101.0 

14     161.5 

140.4 

74 

206.8 

179.8 

35 

26.4 

23.0 

95 

71.7 

62.3 

55 

117.0    101.7 

15     162. 3 

141.1 

75 

207.5 

180.4 

36 

27.2 

23.6 

96 

72.5 

63.0 

56 

117.7  1102.  3 

16  ;  163.0 

141.7 

76 

208.3 

181.1 

37 

27.9 

24.3 

97 

73.2 

63.6 

57 

118.5 

103.0 

17 

163.  8 

142.4 

77 

209.1 

181.7 

38 

28.7 

24.9 

98 

74.0 

64.3 

58 

119.2 

103.7 

18 

164.5 

143.0 

78 

209.8 

182.4 

39 

29.4 

25.6 

99 

74.7 

64.9 

59 

120.0 

104.3 

19 

165. 3 

143.  7 

79 

210.6 

183.0 

40 
41 

30.2 
30.9 

26.2 

100 

75. 5 

65.6 

60 

120.8 
121.5 

105.0 

20 

166.0 

144.3 

80 

211.3 

183.  7 

26.9 

101 

76.2 

66.3 

161 

105.6 

221 

16t).8 

145. 0 

281 

212. 1 

184.4 

42 

31.7 

27.6 

02 

77.0 

66.9 

62 

122.3 

106.3 

22 

167.5 

145.6 

82 

212. 8 

185. 0 

43 

32.5 

28.2 

03 

77.7 

67.6 

63 

123.0 

106. 9 

23 

168.  3 

146.3 

83 

213.6 

185.7 

44 

33.2 

28.9 

04 

78.5 

68.2 

64 

123.8 

107.6 

24 

169. 1 

147.0 

84 

214.3 

186.  3 

45 

34.0 

29.6 

05 

79.2 

68.9 

65 

124. 5 

108.2 

25 

169.  8 

147.6 

85 

215.1 

187.  0 

46 

34.7 

30.2 

06 

80.0 

69.  5 

66 

125.3 

108.9 

26 

170.6 

148.3 

86 

215.8 

187.  6 

47 

35.5 

30.8 

07 

80.8 

70.2 

67 

126.0 

109.6 

27 

171.3 

148.9 

87 

216.6 

188.3 

48 

36.2 

31.5 

08 

81.5 

70.9 

68 

126.8 

110.2 

28 

172.1 

149.6 

88 

217.4 

188.9 

49 

37.0 

32.1 

09 

82.3 

71.5 

69 

127.5 

110.9 

29 

172.8 

1.50. 2 

89 

218.1 

189.6 

50 

37.7 

32.8 

10 

83.0 

72.2 

70 

128.3 

111.5 

30 

173.6 

150.9 

90 

218.9 

190.3 

51 

38.5 

33.5 

111 

8.3.8 

72.8 

171 

129. 1 

112.  2 

231 

174.3 

151.5 

291 

219. 6 

190. 9" 

52 

39.2 

34.1 

12 

84.5 

73.5 

72 

129.8 

112.8 

32 

175. 1 

152.  2 

92 

220.4 

191.6 

53 

40.0 

34.8 

13 

85.3 

74.1 

.  73 

130. 6 

113.5 

33 

17.5.8 

152.9 

93 

221.1 

192.2 

54 

40.8 

35.4 

14 

86.0 

74.8 

74 

131.3 

114.2 

34 

176.6 

153.5 

94 

221.9 

192.  9 

55 

41.5 

36.1 

15 

86.8 

75.4 

75 

132. 1 

114.8 

35 

177.4 

154. 2 

95 

222.6 

193.5 

56 

42.3 

36.7 

16 

87.5 

76.1 

76 

132.  8 

11.5.5 

36 

178.1 

154.8 

96 

223.4 

194.2 

57 

43.0 

37.4 

17 

88.3 

76.8 

77 

133. 6 

116.1 

37 

178.9 

155. 5 

97 

224. 1 

194.8 

58 

43.8 

.38.1 

18 

89.1 

77.4 

78 

134.3 

116.8 

38 

179.6 

156.1 

98 

224.9 

195.5 

59 

44.5 

.38.7 

19 

89.8 

78.1 

79 

135. 1 

117.4 

39 

180.4 

1.50.  8 

!»9 

22.5.7 

196.2 

60 

45.3 

39.4 

20 

90.6 

78.7 

80 

135.  8 

118. 1 

40 

181.1 

157.5 

300 

226.4 

196.8 

Dtit. 

Dep. 

Lat. 

Dbt. 

Dep. 

'•»'• 

DIst 

Dep. 

Lnt. 

Diat 

Dep. 

Ut. 

DIst. 

Dep. 

Lat 

49°  (1 

31°,  229°,  311° 

)■ 

TABLE  L>. 
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difference  of  Latitude  and 

Departure  for  41°  ( 139°,  221°,  319° 

). 

Dist. 

Lat. 

Dep. 

Dist. 

Lat.     j    Dep. 

DiBt. 

Lat. 

Dep. 

Dist. 

Lat.     1   Dep. 

Dist. 

Lat. 

Dep. 

301 

227.2 

197.5 

361 

272.5 

236.9 

421 

317.7 

276.2 

481 

363.  0 

315.  6 

541 

408.3 

354.  9 

02 

227.9 

198.1 

62 

273.2 

237.5 

22 

318. 5 

276. 9 

82 

363.8 

316.2 

42 

409.0 

3.55.  6 

03 

228.7 

198.8 

63 

274.0 

238.2 

23 

319.  2 

277. 5 

83 

364.  5 

316.9 

43 

409.8 

356.  2 

04 

229.4 

199.4 

64 

274.7 

238.8 

24 

320.  0 

278.2 

84 

365.3 

317.5 

44 

410.6 

,356.  9 

05 

230.  2 

200.1 

65 

275.5 

239.5 

25 

320.8 

278.8 

85 

366.0 

318.2 

45 

411.3 

357.  5 

06 

230.9 

200.  8 

66 

276.2 

240.1 

26 

321.5 

279.5 

86 

366.8 

318.  8 

46 

412.1 

358.2 

07 

231.7  1201.4 

67 

277.0 

240.8 

27 

322.3 

280.1 

87 

367.5 

319.5 

47 

412.8 

358.  8 

08 

232.  5  ;  202. 1 

68 

277.7 

241.4 

28 

323.0 

280.8 

88 

368.3 

320.1 

48 

413.6 

359. 5 

09 

233.  2  I  202.  7 

69 

278.5 

242.1 

29 

323.8 

281.  5 

89 

369.0 

320.8 

49 

414.3 

360.2 

10 

234. 0  1  203.  4 

70 

279.2 

242.7 

30 

324.5 

282.1 

90 

369.8    321.5 

50 

415. 1 

360.8 

311 

234.  7  1  204.  0 

371 

280.0 

243.4 

431 

325. 3 

282.  8 

491 

370.6 

322.1 

551 

415.8 

361.5 

12 

235.5  |204.7 

72 

280.8 

244.1 

32 

326.0 

283.4 

92 

371.3 

322.8 

52 

416.6 

362.1 

13 

236. 2  1  205. 4 

73 

281.5 

244.7 

33 

326.8 

284.1 

93 

372.1 

323.4 

53 

417.3 

362.8 

14 

237. 0  I  206.  0 

74 

282.3 

245.4 

34 

327.5 

284.7 

94 

372.8 

324.1 

54 

418.1 

363.4 

16 

237.  7  I  206.  7 

75 

283.0 

246.0 

35 

328.3 

285.  4 

95 

373.6 

324.7 

55 

418.9 

364.1 

16 

238.5  1207.3 

76 

283.8 

246.7 

36 

329. 1 

286.0 

96 

374.3 

325.  4 

56 

419.6 

364.8 

17 

239.  2  i  208. 0 

77 

284.5 

247.3 

37 

329.  8 

286.7 

97 

375.1 

326.0 

57 

420.4 

365.4 

18 

240.  0    208.  6 

78 

285.3 

248.0 

38 

330.6 

287.4 

98 

375.8 

326.7 

58 

421.1 

366.1 

19 

240. 8    209. 3 

79 

286.  0 

248.7 

39 

331.3 

288.0 

99 

376.6 

327.4 

59 

421.9 

366.  7 

20 
321 

241.5  1209.9 

80 

286.8 

249.3 

40 

332.1 

288.7 

500 

377.3 

328.0 

60 

422.6 

367.4 

242.3  j  210.0 

381 

287.5 

250.  0 

441 

332.8 

289.3 

501 

378.1  1328.7 

561 

423.4 

368.0 

22 

243.0  1211.3 

82 

288.3 

250.6 

42 

333.6 

290.0 

02 

378. 9  1  329. 3 

62 

424.1 

368.7 

23 

243.8 

211.9 

83 

289.1 

251.3 

43 

334.3 

290.6 

03 

379.  6  1  330. 0 

63 

424.9 

369.4 

24 

244.5 

212.6 

84 

289.8 

251.9 

44 

335. 1 

291.3 

04 

380.4  1330.6 

64 

425.7 

370. 0 

25 

245.3 

213.2 

85 

290.6 

252.  6 

45 

335.8 

292. 0 

05 

381.1    331.3 

65 

426.4 

370.7 

26 

246.0 

213.9 

86 

291.3 

253.  2 

46 

336.6 

292.6 

06 

381.9    332.0 

66 

427.2 

371.3 

27 

246.8 

214.5 

87 

292.1 

253.9 

47 

337.4 

293. 3 

07 

382.6    332.6 

67 

427.9 

372.0 

28 

247.5 

215.  2 

88 

292.8 

254.6 

48 

338.1 

293.9 

08 

383.4    333.3 

68 

428.7 

372.6 

29 

248.3 

215.9 

89 

293. 6 

255. 2 

49 

338. 9 

294.6 

09 

384.1    33.3.9 

69 

429.4 

373.3 

30 

249.1 

216.5 

90 

294.3 

255. 9 

50 

339.6 

295.2 

10 

384.9  1334.6 

70 

430.2 

374.0 

331 

249.8 

217.2 

391 

295. 1 

256. 5 

451 

340.4 

295.9 

511 

385.  7  I  335.  2 

571 

430.9 

374.6 

32 

250.6 

217.8 

92 

295.  8 

257.2 

52 

341. 1 

296.5 

12 

386.4  1335.9 

72 

431.7 

375. 3 

33 

251.3 

218.5 

93 

296.6 

257.8 

53 

341.9 

297.2 

13 

387.2  !336.5 

73 

432.4 

375.9 

34 

252.1 

219.1 

94 

297.4 

258.5 

54 

342.  6 

297.9 

14 

387.9  1337.2 

74 

433.2 

376.6 

35 

252.8 

219.8 

95 

298.1 

259.2 

55 

343.  4 

298.5 

15 

388.7  1337.9 

75 

434.  0 

377.2 

36 

253.6 

220.  4 

96 

298.9 

259.8 

56 

344.1  1299.2 

16 

389.4  i338.5 

76 

434.7 

377.9 

37 

254.3 

221.1 

97 

299.6 

260.  5 

57 

344.9  j299.  8 

17 

390.2  1339.2 

77 

435.  5 

378. 5 

38 

255.1 

221.8 

98 

300.4 

261.1 

58 

345.  7  ''  300. 5 

18 

390.9  1339.8 

78 

436.2 

379.2 

39 

255.  8 

222.4 

99 

301.1 

261.8 

59 

346.  4  1  301. 1 

19 

391.7  1.340.5 

79 

437.  0 

379.8 

40 

256. 6 

223.1 

400 

301.9 

262.4 

60 

347. 2  1 .301. 8 

20 

392. 4  1  341. 1 

80 

437.7 

380. 5 

341 

257.  4 

223.7 

401 

302.  6 

263.1 

461 

347.9  (302.5 

521 

393.  2  1  341.  8 

581 

438.  5 

381.2 

42 

258. 1 

224.4 

02 

303.4 

263.  7 

62 

348.  7  I  303. 1 

22 

394.  0  •'  342.  5 

82 

439.2 

381.8 

43 

258.  9 

225.  0 

03 

304.2 

264.4 

63 

349.  4 

303. 8 

23 

394.  7  1  343. 1 

83 

440.0 

382.  5 

44 

259.  6 

225.7 

04 

304.9 

265. 1 

64 

350.2 

304.4 

24 

395.  5  1  343.  8 

84 

440.7 

383.  2 

45 

260.4 

226.3 

05 

305.7 

265.  7 

65 

350. 9 

305. 1 

25 

396.2  1344.4 

85 

441.  5 

3S3.  8 

46 

261.1 

227.0 

06 

306.4 

266. 4 

66 

351.  7 

305.7 

26 

397.0 

345. 1 

86 

442.3 

384.5 

47 

261.9 

227.  7 

07 

.307. 2 

267.0 

67 

352. 5 

306.4 

27 

397.7 

345.  7 

87 

443.0 

385. 1 

48 

262.6 

228^3 

08 

307.9 

267.7 

68 

353. 2 

307.0 

28 

398. 5 

346.4 

98 

443. 8 

385. 8 

49 

263.  4 

229.0 

09 

308.7 

268.3 

69 

354. 0 

307.7 

29 

399.2 

347.0 

89 

444.5 

386. 4 

50 

264.2 

229.6 

10 

309. 4 

269.0 

70 
471 

.354.  7 

308.4 

30 

400.0 

347.  7 

90 

445.3 

387. 1 
3S7.  7 

"351 

264.9 

230. 3 

411 

310.  2 

269. 6 

355. 5 

309.0 

531 

400.  7    348.  4 

591 

446.0 

52 

265.7 

230.9 

12 

310.  9 

270. 3 

72 

356.  2 

309.  7 

32 

401.5  '349.0 

92 

446.8 

3SS.  4 

53 

266.4 

231. 6 

13 

311.7 

271.0 

73 

357. 0 

310.3 

33 

402.2    349.7 

93 

447.5 

3s;9. 1 

54 

267.2 

232.3 

14 

312.  5 

271.6 

74 

357.7 

311.0 

.34 

40.3.0  |350.3 

94 

448.  3 

389.  7 

55 

267.9 

232.9 

15 

313.2 

272.3 

75 

358. 5 

311.6 

35 

403.8  '351.0 

95 

449.1 

390.4 

56 

268.7 

233.  6 

16 

314.0 

272.9 

76 

359.  2 

312.3 

36 

404.  5 

351. 6 

96 

449.  8 

391.0 

57 

269.4 

234.2 

17 

314.7 

273.6 

77 

360. 0 

312.9 

37 

405.  3 

352. 3 

97 

450.  6 

.391.7 

58 

270.2 

234.9 

18 

315. 5 

274.2 

78 

360.8 

313.6 

38 

406.0 

352.9 

98 

451.  3 

392.  3 

59 

270.9 

235. 5 

19 

316.2 

274.9 

79 

361.5 

314.3 

39 

406.8 

353. 6 

99 

452.1 

393.  0 

60 

271.7 

236.2 

20 

317.0 

275.6 

80 

362. 3 

314.9 

40 

407.  5 

354.3 

600 

452.8 

393.  6 

Dist. 

Dep.     ]    Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

}9°  (1 

31°,  229°,  .311° 

). 
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TABLK 

•J. 

Difference  of  Latitude  and  Departure  for  4 

2"  (138°,  222°,  318° 

. 

I>ist.  .     Lai. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist.  1    Lat. 

Dep. 

Dist. 

Lat.    j    Dep. 

Dist.  1     Lat.     1 

Dep. 

1 

0.7 

0.7 

61 

45.3 

40.8 

121 

89.9 

81.0 

181 

134.5    121.1 

241 

179.1 

161.3 

2 

1.5 

1.3 

62 

46.1 

41.5 

22 

90.7 

81.6 

82 

135.3  1121.8 

42 

179.8 

161.9 

3 

2.2 

2.0 

63 

46.8 

42.2 

23 

91.4 

82.3 

83 

1.36. 0    122. 5 

43 

180.6 

162.  6 

4 

3.0 

2.7 

64 

47.6 

42.8 

24 

92.1 

83.0 

84     1.36.  7  1 123. 1 1 

44 

181.3 

163.3 

5 

3.7 

3.3 

65 

48.3 

43.5 

25       92. 9 

83.6 

85 

137.5    12.3.81 

45 

182. 1 

163.9 

6 

4.5 

4.0 

66 

49.0 

44.2 

26 

93.6 

84.3 

86 

138.2 

124.5 

46 

182.8 

164.6 

7 

5.2 

4.7 

67 

49.8 

44.8 

27 

94.4 

85.0 

87 

139.0 

12.5.1 

47 

18.3.6 

165.3 

8 

5.9 

5.4 

68 

50.5 

45.  5 

28 

95.1 

8.5.  6 

88 

1.39.  7 

125.8 

48 

1,S4.3 

165.9 

9 

6.7 

6.0 

69 

51.3 

46.2 

29 

95.9 

86.3 

89 

140.5 

126.5 

49 

185.  0 

166.6 

10 

7.4 

6.7 

70 

52.0 

46.8 

30 

96.6 

87.0 

90 

141.2 

127.1 

50 

185.8 

167.3 

11 

8.2 

7.4 

71 

52.8 

47.5 

131 

97.4 

87.7 

191 

141.9 

127.8 

251 

186.5 

168. 0 

12 

8.9 

8.0 

72 

53.5 

48.2 

32 

98.1 

88.3 

92 

142.7 

128.5 

52 

187.  3 

168.6 

13 

9.7 

8.7 

73 

54.2 

48.8 

33 

98.8 

89.0 

93 

143.4 

129.1 

53 

188.0 

169.3 

14 

10.4 

9.4 

74 

55.0 

49.  5 

34 

99.6 

89.7 

94 

144.2 

129.  8 

54 

188.8 

170.0 

15 

11.1 

10.0 

75 

.55.  7 

50.2 

35 

100.3 

90.3 

95 

144.9 

130.5 

55 

189.5 

170.6 

16 

11.9 

10.7 

76 

56. 5 

50.9 

36 

101.1 

91.0 

96 

14.5.7    131.1 

56 

190.2 

171.3 

17 

12.6 

11.4 

77 

57.2 

51.5 

37 

101.8 

91.7 

97 

146.4    131.8 

57 

191.0 

172.0 

18       13.4 

12.0 

78 

58.0 

52.2 

38 

102.6 

92.3 

98 

147. 1     132. 5 

58 

191.7 

172.6 

19       14.1 

12.7 

79 

.58.7 

52.9 

39 

103.3 

93.0 

99 

147.9    133.2 

59 

192.5 

173.  3 

20  :    14. 9 

13.4 

SO 

,59.5  i  53.5 

40 

104.0 

9.3.7 

200 

148.  6  i  1.33.  8 

60 

193.2 

174.0 

21  ,     15.6 

14.1 

81 

60.  2  :  54.  2 

141 

104.8 

94.3 

20i 

149.  4    134. 5 

261 

194.0 

174.6 

22       16. 3 

14.7 

82 

60.  9     54. 9 

42 

105.  5 

95.0 

02 

150. 1     1.35.  2 

62 

194.7 

175.3 

23 

17.1 

15.4 

83 

61.7 

55.5 

43 

106.  3 

9.5.7 

03 

150.  9    1.35.  8 

63 

195.4 

176.0 

24 

17.8 

16.1 

84 

62.4 

56.2 

44 

107.0 

96.4 

04 

151.6    136.5 

64 

196.2 

176.7 

25 

18.6 

16.7 

85 

63.2 

56.9 

45 

107.8 

97.0 

05 

1.52.  3    137.  2 

65 

196. 9 

177.3 

26 

19.3 

17.4 

86 

63.9 

57.5 

46 

108.  5 

97.7 

06 

153. 1    137.  8 

66 

197.7 

178.0 

27 

20.1 

18.1 

87 

64.7 

58.2 

47     109. 2 

98.4 

07 

1.53.8    138.5 

67 

198.  4 

178.7 

28 

20.8 

18.7 

88 

65.4 

58.9 

48     110.0 

99.0 

08 

154.  6    139. 2 

68 

199.2 

179.3 

29 

21.6 

19.4 

89 

66.1 

59.6 

49     110. 7 

99.7 

09 

155. 3  i  139. 8 

69 

199.  9 

180.0 

30 

22.3 

20.1 

90 

66.9 

60.  2 

50     111.5 

100.  4 

10 

156. 1  !  140. 5 

70 

200.  6 

180.7 

31 

23.0 

20.7 

91 

67.  6' 

60.9 

151 

112.2 

101.0 

211 

156.8    141.2 

271 

201.4 

181.3 

32 

23.8 

21.4 

92 

68.4 

61.6 

52 

113.0 

101.7 

12 

1.57.  5  1 141. 9 

72 

202.  1 

182.0 

33 

24.5 

22.1 

93 

69.1 

(i2.  2 

53 

113.7 

102.4 

13 

158.  3  1 142.  5 

73 

202.9 

182.7 

34 

25.3 

22.8 

94 

69.9 

62.9 

54 

114.4 

103.  0 

14 

159.0 

143.2 

74 

203.6 

183.3 

35 

26.0 

23.4 

95 

70.6 

63.6 

55 

115.2 

103.7 

15 

159.  8 

143.9 

75 

204.4 

184.0 

36  1    26. 8 

24.1 

96 

71.3 

64.2 

56 

115.9 

104.4 

16 

160.5 

144.5 

76 

205.1 

184.7 

37       27.5 

24.8 

97 

72.1 

64.  9 

57  !  116.7 

105. 1 

17 

161.3 

14.5.2 

77 

205.9 

185.3 

38       28.2 

25.4 

98 

72.8 

65. 6 

58  ,  117.4 

105.  7 

18 

162.0 

145.9 

78 

206.6 

186.0 

39  1    29.0 

26.1 

99 

73.6 

66.2 

.59     118.2 

106.4 

19 

162.7 

146.5 

79 

207.  3 

186.7 

40  ;    29. 7 

26.8 

100 

74.3 

66.9 

60     118.9 

107.1 

20 

163. 5 

147.2 

80 

208.  1 

187.4 

41 

30.  S 

27.4 

101 

75.  1 

67.6 

161  :  119.6 

107.7 

221 

164.2 

147.9 

281 

208.8 

188.0 

42 

31.2 

28.1 

02 

75.8 

68.3 

62 

120.4 

108.4 

22 

165.0 

148.5 

82 

209.6 

188.7 

43 

32.0 

28.  S 

03 

76.5 

68.0 

63 

121.1 

109.1 

23 

165.7 

149.2 

,83 

210.  3 

189.4 

44       32. 7 

29.4 

04 

77.3 

69.  6 

64 

121.9 

109.7 

24 

166. 5 

149.9 

84 

211.1 

190.0 

45       33. 4 

30.1 

05 

78.0 

70.3 

65 

122.6 

110.4 

25 

167.2 

1.50.  6 

85 

211.8 

190.7 

46  1    34. 2 

.30.  8 

06 

78.8 

70.9 

66 

123.4 

111.1 

26 

168.0 

151.2 

86 

212.5 

191.4 

47       34.9 

31.4 

07 

79.5 

71.6 

67 

124.1 

111.7 

27 

168.  7 

151.9 

87 

213.3 

192.  0 

48  1    35. 7 

32. 1 

08 

80.  3 

72.  3 

68 

124.8 

112.4 

28 

169.4 

152.  6 

88 

214.0 

192.7 

49 

.36.4 

32.8 

01) 

81.0 

72.  9 

69 

125.  6 

113.1 

29 

170.2 

1.53.  2 

89 

214.8 

193.  4 

50 

37.2 
37.9 

.3:}.  5 

10 

81.7 

73.  6 

70 

126.  3 

:113.8 

30 

170.9 

1.53.  9 

90 

215.5 

194.0 

51 

34.1 

lU 

82.5 

74.3" 

171 

127.1 

j  114.  4 

231 

171.7 

154.6 

291 

216.3 

194.  7 

52 

38.6 

34.  S 

12 

83.2 

74.  9 

72 

127.8 

11.5.1 

32 

172.4 

155.  2 

92 

217.0 

195.  4 

53 

39.4 

35.  5 

13 

84.0 

75. 1) 

7.3 

128.6 

11.5.8 

33 

173.  2 

1.55.  9 

93 

217.  7 

196.1 

54 

40.1 

36.  1 

14 

84.7 

76.3 

74 

129.3 

116.4 

34 

17.3.9 

1.56.  6 

94 

218.  5 

196.7 

55 

40.9 

36.8 

15 

85.5 

77.0 

75 

130.  1 

117.1 

35 

174.6 

1.5'.  2 

95 

219.  2 

197.4 

56 

41.6 

37.  5 

16 

86.2 

77.6 

76 

130.  S 

117.8 

36 

17.5.4 

1.57.  9 

96 

220.  0 

198.1 

57 

42.4 

38.  1 

17 

86.9 

78.3 

77 

131.5 

118.4 

37 

176.1 

1.58.6 

97 

220.  7 

198.7 

58 

43.1 

38.8 

18 

87.7 

79. 0 

78 

132.3 

1 19.  1 

38 

176.9 

1.59.  3 

98 

221.5 

199.4 

59 

43.  8 

3!).  5 

19 

88.4 

79.6 

79 

13.3.0 

1  1 19.  8 

.39 

177.6 

1.59.9 

99 

222.  2 

200.1 

60  1     44. 6 

1 

40.1 

20 

89.2 

80.3 

80 

133.  8 

!  120.  4 

40 

178.4 

160.6 

300 

222. 9 

200.7 

Dlat.  1     Dep. 

Lat. 

DUt. 

Dep. 

Ut. 

Dlst. 

fW. 

1    Lat. 

DIsL 

Dep.    1    Lat. 

nist. 

1      Dep. 

Lat. 

IS'  (132°,  22S 

,312). 

TABLE  2. 
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Difference  of  Latitude  and  Departure  for  42°  (138°,  222 

°,  318° 

). 

Dist. 

Lot. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

223.7 

201.4 

361 

268.3 

241.6 

421 

312. 9 

281.7 

481 

357. 5 

321.9 

541 

402.1 

362.  0 

02 

224.4 

202.1 

62 

269.0 

242.2 

22 

313.6 

282.4 

82 

358.2 

322.5 

42 

402.8 

362.7 

03 

225.2 

202.8 

63 

269.8 

242.9 

23 

314.4 

283. 0 

83 

358.9 

323.2 

43 

403.  5 

363.  3 

04 

225.9 

203.4 

64 

270.5 

243.6 

24 

315.1 

283.7 

84 

359.7 

323.  9 

44 

404.  3 

364.0 

05 

226.6 

204.1 

65 

271.2 

244.2 

25 

315.  8 

284.4 

85 

360.4 

324.6 

45 

405.0 

364.7 

06 

227.4 

204.8 

66 

272.0 

244.9 

26 

316. 6 

285.1 

86 

361.2 

325.2 

46 

405.  8 

365.4 

07 

228.1 

205.4 

67 

272.7 

245.6 

27 

317.3 

285.  7 

87 

361.9 

325.9 

47 

406.  5 

366.0 

08 

228.9 

206.1 

68 

273.5 

246.2 

28 

318.1 

286.4 

88 

362.7 

326.6 

48 

407.2 

366.7 

09 

229.6 

206.  8 

69 

274.2 

246.9 

29 

318. 8 

287.1 

89 

363.  4 

327.  2 

49 

408.  0 

367.  4 

10 
311 

230.  4 

207.4 

70 

275. 0 

247.6 

30 

319.6 

287.7 

90 

364.  1 

327.  9 

50 

408.7 

368.  0 

231.1 

208.1 

371 

275.  7 

248.3 

431 

320.3 

288.4 

491 

364.9 

328.  6 

551 

409.5 

368.7 

12 

231.9 

208.8 

72 

276.5 

248.9 

32 

321.0 

289.1 

92 

365.  6 

329.  2 

52 

410.2 

369.  4 

13 

232.6 

209.4 

73 

277.2 

249.6 

33 

321.8 

289.7 

93 

366.  4 

329.9 

53 

411.0 

370.0 

14 

233.  3 

210. 1 

74 

277.9 

250.  3 

34 

322. 5 

290.4 

94 

367.1 

330.  6 

54 

411.7 

370.  7 

15 

234. 1 

210.  8 

75 

278.7 

250.9 

35 

323.3 

291.1 

95 

367.9 

331.  3 

55 

412.4 

371.4 

16 

234.8 

211.5 

76 

279.4 

251.6 

36 

324.0 

291.7 

96 

368.6 

331.9 

56 

413.2 

372.0 

17 

235.6 

212. 1 

77 

280.2 

252.  3 

37 

324.8 

292.4 

97 

369.3 

332.6 

57 

413.9 

372.7 

18 

236. 3 

212.8 

78 

280.9 

252.9 

38 

325.5 

293.1 

98 

370.1 

333.3 

58 

414.7 

373.4 

19 

237. 1 

21.3.5 

79 

281.7 

253. 6 

39 

326.2 

293.8 

99 

370.8 

333.9 

59 

415.  4 

374.1 

20 
321 

237.  8 

214.1 

80 

282.4 

254.3 

40 

327.0 

294.4 

500 

371.6 

334.6 

60 

416.2 

374.7 

238.6 

214.8 

381 

283.1 

254. 9 

441 

327.7 

295.1 

501 

372.3 

335.3 

561 

416.9 

375.4 

22 

239. 3 

215.5 

82 

283.9 

255.  6 

42 

328.  5 

295.  8 

02 

373.1 

335.9 

62 

417.6 

376.1 

23 

240.0 

216.1 

83 

284.6 

256.3 

43 

329.2 

296.4 

03 

373.8 

336.6 

63 

418.4 

376.  7 

24 

240.8 

216.8 

84 

285. 4 

257.0 

44 

330.0 

297.1 

04 

374.5 

337.2 

64 

419. 1 

377.4 

25 

241.5 

217.5 

85 

286.1 

257.6 

45 

330.  7 

297.8 

05 

375. 3 

337.9 

65 

419.9 

378.1 

26 

242.3 

218.1 

86 

286.9 

258. 3 

46 

331.4 

298.4 

06 

376.0 

338.6 

66 

420.6 

378.7 

27 

243.0 

218.8 

87 

287.6 

259. 0 

47 

332.2 

299.1 

07 

376. 8 

339.  3 

67 

421.4 

379.4 

is 

243.  8 

219.5 

88 

288.3 

259.6 

48 

332.9 

299.8 

08 

377. 5 

339.9 

68 

422.1 

380.1 

29 

244.5 

220.1 

89 

289.1 

260.3 

49 

333.7 

300.4 

09 

378.3 

340.6 

69 

422.8 

380.7 

30 
331 

245.2 

220.8 

90 

289.8 

261.0 

50 

334.4 
335.2 

301.1 

10 

379.0 

341.3 

70 

423.6 

381.4 

246.  0 

221.5 

391 

290.6 

261.6 

451 

301.8 

511 

379.  7 

341.9 

571 

424.3 

382. 1 

32 

246.7 

222.  2 

92 

291.3 

262.3 

52 

335.9 

302.5 

12 

380.  5 

342.6 

72 

425. 1 

382.8 

33 

247.5 

222^8 

93 

292.1 

263.0 

53 

336.6 

303.1 

13 

381.2 

343.3 

73 

425.8 

383.4 

34 

248.  2 

223.5 

94 

292.8 

263.6 

54 

337.4 

303.8 

14 

382. 0 

343.  9 

74 

426.6 

384. 1 

35 

249.0 

224.2 

95 

293.5 

264.3 

55 

338.1 

304.5 

15 

382.7 

344.6 

75 

427.3 

384.8 

36 

249.7 

224.8 

96 

294.3 

265.0 

56 

338.9 

305.1 

16 

383.  5 

345.3 

76 

428.0 

385.  4 

37 

250.4 

225.5 

97 

295.0 

265.7 

57 

339.6 

305.  8 

17 

384.  2 

346.  0 

77 

428.8 

386. 1 

38 

251.  2 

226.2 

98 

295.8 

266.3 

58 

340.4 

306.5 

18 

384.  9 

346.6 

78 

429.5 

386.8 

39 

251.9 

226.  8 

99 

296.5 

267.0 

59 

341.1 

307.1 

19 

385.  7 

347.3 

79 

430.  3 

387. 4 

40 
341 

252.  7 

227. 5 

400 

297.3 

267.7 

60 

341.8 

307.8 

20 

386.4 

348.0 

80 

431.0 

388. 1 

253.4 

228.2 

401 

298.0 

268.  3 

461 

342.6 

308.5 

521 

387.2 

348.6 

581 

431.8 

388. 8 

42 

254.  2 

228.8 

02 

298.7 

269.0 

62 

343.3 

309.1 

22 

387.9 

349.  3 

82 

432.5 

389.4 

43 

254.  9 

229.5 

03 

299.5 

269.7 

63 

.344.1 

309.8 

23 

388.7 

350.0 

83 

433.  2 

390.1 

44 

255.  6 

230.2 

04 

300.2 

270.3 

64 

344.  8 

310. 5 

24 

389.4 

350.  6 

84 

434.  0 

390.8 

45 

256.4 

230.9 

05 

301.0 

271.0 

65 

345.6 

311.2 

25 

390.1 

351.3 

85 

434.  7 

391.4 

46 

257.1 

231. 5 

06 

301.7 

271.7 

66 

346.3 

311.8 

26 

390.9 

352.0 

86 

435.  5 

392.1 

47 

257. 9 

232.2 

07 

302.5 

272.3 

67 

347.0 

312.5 

27 

391.6 

.352.  6 

87 

436.  2 

392.8 

48 

258.6 

232.9 

08 

303.  2 

273.  0 

68 

347.8 

313.2 

28 

392.4 

.353. 3 

88 

437.0 

393. 4 

49 

259.4 

233.5 

09 

303.9 

273.7 

69 

348. 5 

313.8 

29 

.393. 1 

354.0 

89 

437.7 

394.1 

50 

260.1 

234.2 

10 

.304.  7 

274.3 

70 
471 

349.  3 
350.0 

314.5 
315.2 

30 

393.9 
394.6 

354.6 

90 

438.4 

.394.  8 

351 

260.8 

234.9 

411 

305. 4 

275.0 

531 

355.3 

591 

439.2 

395.  4 

52 

261.6 

235. 5 

12 

306.2 

275.  7 

72 

350.  8 

315.8 

32 

395.3 

356. 0 

92 

440.0 

396.1 

53 

262.  3 

236.2 

13 

306. 9 

276.4 

73 

351.  5 

316.5 

33 

396.1 

356.  6 

93 

440.7 

396.  8 

54 

263. 1 

236.9 

14 

307.7 

277.0 

74 

352.  3 

317.2 

34 

396.8 

357. 3 

94 

441.4 

397. 5 

55 

263.  8 

237. 5 

15 

308.4 

277.7 

75 

353.0 

317.8 

35 

397.  6 

358.0 

95 

442.2 

398.1 

56 

264.6 

238.2 

.  16 

309.1 

278.4 

76 

353.  7 

.318. 5 

36 

.398.  3 

358. 6 

96 

442.9 

398.8 

57 

265.  3 

238.9 

17 

309.9 

279.0 

77 

354. 5 

319.2 

37 

399. 1 

359.  3 

97 

443.7 

399.5 

58 

266.0 

239.6 

18 

310.  6 

279.7 

78 

355.2 

319.9 

38 

399.8 

360.0 

98 

444.4 

400.1 

59 

266.8 

240.2 

19 

311.4 

280.4 

79 

356.0 

320. 5 

39 

400.6 

360. 6 

99 

445.2 

400.8 

60 

267.5 

240.9 

20 

312.1 

281.  0 

80 

356.7 

321.2 

40 

401.3 

361.3 

600 

44.5.9 

401.5 

Dist. 

Dep. 

Lat. 

Di.st. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

48°  (1 

.32°.  228 

°,  312° 

1. 
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TABLE  -2. 

Difference  of  Latitud 

B  and  Departure  for  43°  (137°,  223 

°,  317° 

)• 

DUt. 

Lat. 

Dep. 

Vist. 

Lat. 

Dep. 

Dist. 

Lat.     [    Dep.   1 

Difit. 

Let. 

Dep. 

DUt.  1      Lat.  ■   1 

Dep. 

1 

0.7 

0.7 

61 

44.6 

41.6 

121 

88.5 

82.5 

181 

132.4 

123.4 

241 

176.3 

164.4 

2 

1.5 

1.4 

62 

45.3 

42.3 

22 

89.2 

83.2 

82 

133.1 

124.1 

42 

177.0 

165.0 

3 

2.2 

2.0 

63 

46.1 

.43.  0 

23 

90.0 

83.9 

83 

133.8 

124.8 

43 

177.7 

16.5.7 

4 

2.9 

2.7 

64 

46.8 

43.6 

24 

90.7 

84.6 

84 

134.6 

125.5 

44 

178.5 

166.4 

5 

3.7 

3.4 

65 

47.5 

44.3 

25 

91.4 

85.2 

85 

135.3 

126.2 

45 

179.2 

167.1 

6 

4.4 

4.1 

66 

48.3 

4.5.0 

26 

92.2 

85.9 

86 

136.0 

126.9 

46 

179.9 

167.8 

7 

5.1 

4.8 

67 

49.0 

45.7 

27 

92.9 

86.6 

87 

136.8 

127. 5 

47 

180.  6 

168.5 

8 

5.9 

5.5 

68 

49.7 

46.4 

28 

93.6 

87.3 

88 

137.5 

128.2 

48 

181.4  ; 

169.1 

9 

6.6 

6.1 

69 

50.5 

47.1 

29 

94.3 

88.0 

89 

138.2 

128.9 

49 

182.1  ' 

169.8 

10 

7.3 

6.8 

70 

51.2 

47.7 

30 

95.1 

88.7 

90 

139.0 

129.6 

50  i  182.8 

170.5 

11 

8.0 

7.5 

71 

51.9 

48.4 

131 

95.8 

89.3 

191 

139.7 

130.3 

251 

183.6  1 

171.2 

12 

8.8 

8.2 

72 

52.7 

49.1 

32 

96.5 

90.0 

92 

140.4 

130.9 

52 

1S4.3  1 

171.9 

13 

9.5 

8.9 

73 

53.4 

49.8 

33 

97.3 

90.7 

93 

141.2 

131.6 

53 

iNi.O 

172.5 

14 

10.2 

9.5 

74 

54.1 

50.5 

34 

98.0 

91.4 

94 

141.9 

132.3 

54 

l&o.  S 

173.2 

15 

11.0 

10.2 

75 

54.9 

51.1 

35 

98.7 

92.1 

95 

142.  6 

133. 0 

55 

186. 0 

173.9 

16 

11.7 

10.9 

76 

55.6 

51.8 

36 

99.5 

92.8 

96 

143.3 

133.7 

56 

187.  2 

174.6 

17 

12.4 

11.6 

77 

56.3 

52.5 

37 

100.2 

93.4 

97 

144.1 

134.4 

57 

188.0 

175.3 

18 

13.2 

12.3 

78 

57.0 

53.2 

38 

100.9 

94.1 

98 

144.8 

135.0 

58 

188.7 

176.0 

19 

13.9 

13.0 

79 

57.8 

53.9 

39 

101.7 

94.8 

99 

145.5 

135.7 

59 

189.4 

176.6 

20 

14.6 

13.6 

80 

58. 5 

54.6 

40 

102.4 

95.5 

200 

146.3 

136.4 

60 

190.2 

177.3 

21 

15.4 

14.3 

81 

59.  2  1  55.  2 

141  I  103. 1 

96.2 

201 

147.0 

137.1 

261 

190.9 

178.0 

22 

16.1 

15.0 

82 

60.0  !  .55.9 

42  1  103.9 

96.8 

02 

147.7 

137.8 

62 

191.6 

178.7 

23 

16.8 

15.7 

83 

60.  7     56. 6 

43 

104.6 

97.5 

03 

148.5 

138.4 

63 

192.3 

179.4 

24 

17.6 

16.4 

84 

61.4 

57.3 

44 

105.  3 

98.2 

04 

149.2 

139.1 

64 

193.1 

180.0 

25 

18.3 

17.0 

85 

62.2 

58.0 

45 

106.0 

98.9 

05 

149.9 

139.8 

65 

193.8 

180.7 

26 

19.0 

17.7 

86 

62.9 

58.7 

46 

106.8 

99.6 

06 

150.7 

140.5 

66 

194.5 

181.4 

27 

19.7 

18.4 

87 

63.6 

59.3 

47 

107.5 

100.3 

07 

151.4  1141.2 

67 

195.3 

182.1 

28 

20.5 

19.1 

88 

64.4 

60.0 

48 

108.2    100.9 

08 

152.1 

141.9 

68 

196.0 

182.8 

29 

21.2 

19.8 

89 

65.1 

60.7 

49 

109.0    101.6 

09 

152. 9 

142.  5 

69 

196.  7 

183.5 

30 

21.9 

20.5 

90 

65.8 

61.4 

50 

109.7 

102.  3 

10 

153.6 

143.  2 

70 

197.  0 

184.1 
184.8 

31 

22.7 

21.1 

91 

66.6 

62.1 

151      110.4 

103.0 

211 

154.3 

143.9 

271  1  198.2 

32 

23.4 

21.8 

92 

67.3 

62.7 

52 

111.2 

103.  7 

12 

155.0 

144.6 

72  1  198.  9 

185. 5 

33 

24.1 

22.5 

93 

68.0 

63.4 

53 

111.9 

104.3 

13 

155.8 

145.3 

73  I  199.  7 

186.2 

34 

24.9 

23.2 

94 

68.7 

64.1 

54 

112.6 

105.  0 

14 

156.5 

145.9 

74 

200.  4 

186.9 

35 

25.6 

23.9 

95 

69.5 

64.8 

55 

113.  4 

105.7 

15 

157.2 

146.6 

75 

201.1 

187.5 

36 

26.3 

24.6 

96 

70.2 

65.5 

56 

114.1 

106.4 

16 

158.  0 

147. 3 

76 

201.9 

188.2 

37 

27.1 

2.5.2 

97 

70.9 

66.2 

57 

114.8 

107.1 

17 

158.7 

148.0 

77 

202.  6 

188.9 

38 

27.8 

25.9 

98 

71.7 

66.8 

58  1  115.6 

107.8 

18 

159.4 

148.7 

78 

203.  3 

189.6 

39 

28.5 

26.6 

99 

72.4 

67.  5 

59  !  116.3 

108.4 

19 

160.2 

149.4 

79 

204.0 

190.3 

40 

29.3 

27.3 

100 

73.1 

68.2 

60  ;  117.0 

109.1 

20 

160.9 

150.0 

80 

204.8 

191.0 

41 

30.0 

28.0 

101 

73.9 

68.9 

161 

117.7 

109.8 

221 

161.6 

150.7 

281 

20.5.  .V 

191.6 

42 

30.7 

28.6 

02 

74.6 

69.6 

62 

118.5 

110.5 

22 

162.  4 

151.4 

82 

20t>.  2 

192.3 

43 

31.4 

29.3 

03 

75.3 

70.2 

63 

119.2 

111.2 

23 

163.1 

152.1 

83  1  2(17.0 

193. 0 

44 

32.2 

30.0 

04 

76.1 

70.9 

64 

119.  9 

111.8 

24 

163.8 

152.8 

84  1  207.7 

1113.  7 

45 

32.9 

30.7 

05 

76.8 

71.6 

65 

120.  7 

112.5 

25 

164.6 

153.  4 

86  1  20.S.  4 

194.4 

46 

33.6 

31.4 

06 

77.5 

72.3 

66 

121.4 

113.2 

26 

165.3 

154.1 

86  I  2011.2 

19,^.  1 

47 

34.4 

32.1 

07 

78.3 

73.0 

67 

122.1 

113.9 

27 

166.0 

154.8 

87  1  209.9 

195.7 

48 

35.1 

32.7 

08 

79.0 

73.7 

68 

122. 9 

114.6 

28 

166.7 

155.5 

88 

210.6 

196.4 

49 

35.8 

33.4 

09 

79.7 

74.3 

69 

123.  6 

115.3 

29 

167.5 

156. 2 

89 

211.4 

197.1 

50 

36.6 
37.3 

34.1 

10 

80.4 

75.0 

70 

124.  3 

115.9 

30 

168.  2 

156.9 

90 

212. 1 

197.8 

51 

34.8 

111 

81.2 

75.7 

171 

125.1 

116.6 

231 

168. 9 

157.5 

29"! 

212.8 

198.5 

52 

38.0 

35.5 

12 

81.9 

76.4 

72 

125.  8 

117.3 

32 

169.  7 

158.2 

92 

213.  6 

199.  1 

53 

38.8 

36.1 

13 

82.6 

77.1 

73 

126.  5 

118.0 

33 

170.4 

158.  9 

93 

214.3 

199.8 

54 

.39. 5 

.36.8 

14 

83.4 

77.  7 

74 

127.  3 

118.7 

34 

171.1 

159.6 

94 

215.0 

200.5 

55 

40.2 

37.5 

15 

84.1 

78.4 

75 

128. 0 

119.3 

35 

171.9 

160.3 

95     215. 7 

201. 2 

56 

41.0 

38.2 

16 

84.8 

79.1 

76 

128.7 

120.0 

36 

172.6 

161.0 

96     216.5 

201.9 

57 

41.7 

38.9 

17 

85.6  1  79.8 

77 

129. 4 

120.7 

37 

173.3 

161.6 

97     217.2 

202.6 

58 

42.4 

39.6 

18 

86.3 

80.5 

78 

130.2 

121.4 

38 

174.1 

162.3 

98     217. 9 

203.2 

59 

43.1 

40.2 

19 

87.0 

81.2 

79 

130. 9 

122.1 

39 

174.8 

163.0 

99     218.7 

203.9 

60 

43.9 

40.9 

20 

87.8 

81.8 

80  !  131.  6 

122.8 

40 

175.5 

163.7 

300     219.4 

204.6 

Dlat. 

Dep. 

Lat. 

Dlst. 

Dep.        Lat. 

DIat.       Dep. 

Lat. 

Dist. 

Dep. 

I   Ut 

Dist.       Dep. 

Lat. 

17°  1133°,  227°,  313° 

). 
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Difference  of  Latitude  and 

Departure  for  43°  (137°,  223 

°,  317° 

). 

Dist. 

Lat. 

Pep. 

Dist. 

Lat. 

Dep. 

Diet. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

220.1 

205.3 

361 

264.0 

246.2 

421 

307.9 

287.1 

481 

351.8 

328.1 

541 

395.7 

369.0 

02 

220  9 

206.  0 

62 

264.8 

246.9 

22 

308.6 

287.8 

82 

352. 5 

328.7 

42 

396.4 

369.7 

03 

221.6 

206.7 

63 

265.  5 

247.6 

23 

309.4 

288.5 

83 

353.  2 

329.4 

43 

.397. 1 

370.3 

04 

222.3 

207.  3 

64 

266.  2 

248.3 

24 

310.1 

289.2 

84 

354.0 

330.1 

44 

397.9 

371. 0 

05 

223.1 

208.0 

65 

267.0 

248.9 

25 

310.8 

289.9 

85 

354.7 

3,30. 8 

45 

398.6 

,371.7 

06 

223.  8 

208.7 

66 

267.7 

249.6 

26 

311.6 

290.5 

86 

355.  4 

.331. 4 

46 

399.  3 

372.4 

07 

224.5 

209.4 

67 

268.4 

250.3 

27 

312.3 

291.2 

87 

356.  2 

332.1 

47 

400.1 

373.1 

OS 

225.3 

210.1 

68 

269.1 

251.0 

28 

313.0 

291.9 

88 

356.9 

332.8 

48 

400.8 

373.  7 

09 

226.0 

210.7 

69 

269.9 

251.7 

29 

313.8 

292.6 

89 

357.  7 

333.5 

49 

401.5 

374.4 

10 
311 

226.7 

211.4 

70 

270.6 

252.3 

30 

314.5 

293.3 
293. 9 

90 

358. 4 

334.  2 

50 

402.2 

375.1 

227.5 

212.  1 

371 

271.3 

253.0 

431 

315.2 

491 

359.1 

334.9 

551 

403.0 

375.8 

12 

228.2 

212. 8 

72 

272. 1 

253.7 

32 

316.0 

294.6 

92 

359.8 

335.5 

52 

403.7 

376.5 

13 

228.9 

213.5 

73 

272^8 

254.4 

33 

316.7 

295.  3 

93 

360.6 

336.  2 

53 

404.4 

377.1 

14 

229.7 

214.2 

74 

273.5 

255.1 

34 

317.4 

296.0 

94 

361.3 

336.9 

54 

405.2 

377.8 

15 

230.4 

214.8 

75 

274.3 

255. 8 

35 

318.1 

296.7 

95 

362.0 

337.6 

55 

405.9 

378. 5 

16 

231.1 

215.  5 

76 

275.0 

256.4 

36 

318.9 

297.4 

96 

362.8 

338.3 

56 

406.6 

379.2 

17 

231.8 

216.  2 

77 

275.7 

257.1 

37 

319.6 

298.0 

97 

363.  5 

338.  9 

57 

407.4 

379.9 

18 

232.6 

216.9 

78 

276.5 

257.8 

38 

320.3 

298.7 

98 

364.2 

339.6 

58 

408.1 

380.6 

19 

233.3 

217.6 

79 

277.2 

258.5 

39 

321.1 

299.4 

99 

364.9 

340.3 

59 

408.8 

381.2 

20 
321 

234.0 

218.  2 

80 

277.9 

259.2 

40 

321.8 

300.1 

500 

365.7 

341.0 

60 

409.  6 

381.9 

234.  8 

218.9 

381 

278.7 

259.8 

441 

322.5 

300.8 

501 

366. 4 

341.7 

561 

410.3 

382.6 

22 

235.  5 

219.6 

82 

279.4 

260.5 

42 

323.3 

301.4 

02 

367.1 

342.4 

62 

411.0 

383. 3 

23 

236.2 

220. 3 

83 

280.1 

261.2 

43 

324.0 

302.1 

03 

.367.  8 

343.0 

63 

411.8 

384.0 

24 

237.0 

221.0 

84 

280.8 

261.9 

44 

324.7 

302.8 

04 

368.6 

343.  7 

64 

412.5 

384.6 

25 

237.7 

221.7 

85 

281.6 

262.6 

45 

325.5 

303.5 

05 

369.3 

344.4 

65 

413.2 

385.3 

26 

238.4 

222.3 

86 

282.3 

263.3 

46 

326.2 

304.2 

06 

370.0 

345.1 

66 

414.0 

386.0 

27 

239.2 

223.0 

87 

283.0 

263.9 

47 

326.9 

304.9 

07 

370.8 

345.8 

67 

414.7 

386.7 

28 

239.9 

223.  7 

88 

283.7 

264.6 

48 

327.7 

305.5 

08 

.371. 5 

346.5 

68 

415.  4 

387.4 

29 

240. 6 

224.4 

89 

284.5 

265.  3 

49 

328.4 

306.2 

09 

372.  3 

347.1 

69 

416.2 

388.1 

30 

241.4 

225. 1 

90 

285.2 

266.0 

50 

329.1 

306. 9 

10 

373.  0 

347.8 

70 
571 

416.9 

388.7 

331 

242.1 

225.7 

391 

286.0 

266.7 

451 

329.9 

307.  6 

511 

373.8 

348.  5 

417.6 

389.4 

32 

242.8 

226.4 

92 

286.7 

267.3 

52 

330.6 

308.3 

12 

374.5 

349.2 

72 

418.3 

390.1 

33 

243.5 

227.1 

93 

287.4 

268.0 

53 

331.3 

309.0 

13 

375.2 

,349.  9 

73 

419.1 

390.8 

34 

244.3 

227.8 

94 

288.2 

268.7 

54 

332.1 

309.6 

14 

376.0 

360.  5 

74 

419.8 

391.5 

35 

245.0 

228.5 

95 

288.9 

269.4 

55 

332.8 

310.3 

15 

376.6 

351.2 

75 

420.5 

392.2 

36 

245.  7 

229.2 

96 

289.6 

270.1 

56 

333.5 

311.0 

16 

377.4 

351.9 

76 

421.3 

392.8 

37 

246.5 

229.8 

97 

290.4 

270.8 

57 

334.3 

311.7 

17 

378.2 

352.6 

77 

422.0 

393.5 

38 

247.2 

230. 5 

98 

291.1 

271.4 

58 

335.0 

312.4 

18 

378.9 

353.3 

78 

422.7 

394.2 

39 

247.9 

231.2 

99 

291.8 

272.1 

59 

335.  7 

313.0 

19 

379.6 

354.0 

79 

423.5 

394.9 

40 

248.7 

231.9 

400 

292.6 

272.8 

60 

336.  5 

313.7 

20 

380.3 

354.6 

80 

424.2 

395.6 

341 

249.4 

232.6 

401 

293.3 

273.5 

461 

337.2 

314.4 

521 

381.1 

355.5 

581 

424.9 

396.2 

42 

2.50. 1 

233.2 

02 

294.0 

274.2 

62 

337.  9 

315.1 

22 

381.8 

356.0 

82 

425.7 

396.9 

43 

250. 9 

233.9 

03 

294.7 

274.9 

63 

338.  7 

315.8 

23 

382.6 

356.7 

83 

426.4 

397.6 

44 

251.6 

234.6 

04 

295.5 

275.5 

64 

339.  4 

316.5 

24 

383.3 

357. 4 

84 

427.1 

398.3 

45 

252. 3 

235. 3 

05 

296.2 

276.2 

65 

340. 1 

317.1 

25 

384.0 

358.1 

85 

427.9 

399.0 

46 

253. 1 

236.0 

06 

296.9 

276.9 

66 

340.8 

317.8 

26 

384.7 

358.7 

86 

428.6 

399.6 

47 

253. 8 

236.7 

07 

297.7 

277.6 

67 

341.6 

318.5 

27 

385.5 

359.4 

87 

429.3 

400.3 

48 

254.  5 

237.3 

08 

298.4 

278.3 

68 

342.  3 

319.2 

28 

386.2 

360.1 

88 

430.1 

401.0 

49 

255. 3 

238.0 

09 

299.1 

278.9 

69 

343.0 

319.9 

29 

386.9 

360.8 

89 

430.8 

401.7 

50 

256. 0 

238.  7 

10 

299.9 

279.6 

70 

343.7 

320.5 

30 

387.6 

361.5 

90 

431.5 

402. 4 

351 

256.  7 

239.4 

411 

300. 6 

280.3 

471 

344.5 

321. 2 

531 

388.4 

362.1 

591 

432.3 

403. 1 

52 

2.57.4 

240.1 

12 

301.3 

281.0 

72 

345.  2 

321.9 

32 

389.1 

362. 8 

92 

433.0 

403.7 

53 

258.2 

240.8 

13 

302. 1 

281.7 

73 

345.  9 

322.6 

33 

389.9 

363.5 

93 

433.7 

404.4 

54 

258. 9 

241.4 

14 

302.  8 

282.4 

74 

346.7 

323.3 

34 

390.6 

364.2 

94 

434.5 

405.1 

55 

2.59.6 

242.1 

15 

303.5 

283.0 

75 

347.4 

324.0 

35 

391. 3 

364.9 

95 

435.2 

405. 8 

56 

260.4 

242.  8 

16 

304.  3 

283.7 

76 

348.1 

324.  6 

36 

392.0 

365.5 

96 

435.  9 

406.5 

57 

261.1 

243.5 

17 

305.0 

284.4 

77 

348.9 

325.  3 

37 

392.  8 

366.2 

97 

436.7 

407.2 

58 

261.8 

244.2 

18 

305.  7 

285.1 

78 

349. 6 

326. 0 

38 

393. 5 

366.9 

98 

437.4 

407.8 

59 

262.6 

244.8 

19 

306.4 

285.  8 

79 

350.3 

326.7 

39 

394.2 

367.6 

99 

438.1 

408.5 

60 

Dkt. 

263.3 

245.  5 

20 

307.2 

286.4 

80 

351.1 

327.4 

40 

394.9 

368.3 

600 

438.8 

409.2 

Dep. 

Lnt. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

4 
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Difference  of  latitude  and  Departure  for  44°  (136°,  224°,  316' 
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Di.1t. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist.  1     Lat. 

Dep. 

Dist. 

Lat.         Dep. 

Dist. 

Lat. 

Dep. 

1 

0.7 

0.7 

61 

43.9 

42.4 

121 

87.0 

84.1 

181 

130.  2  1 125.  7 

241 

173.4 

167.'4 

2 

1.4 

1.4 

62 

44.6 

43.1 

22 

87.8 

84.7 

82 

130.9 

126.4 

42 

174.1 

168.1 

3 

2.2 

2.1 

63 

45.3 

43.8 

23 

88.5 

85.4 

83 

131.6 

127. 1 

43 

174.8 

168.8 

4 

2.9 

2.8 

64 

46.0 

44.5 

24 

89.2 

86.1 

84 

132.4 

127.8 

44 

175.5 

169.5 

5 

3.6 

3.5 

65 

46.8 

45.2 

25 

89.9 

86.8 

85 

133.1 

128.5 

45 

176.2 

170.2 

6 

4.3 

4.2 

66 

47.5 

45.8 

26 

90.6 

87.5 

86 

133. 8 

129.2 

46 

177.0 

170.9 

7 

5.0 

4.9 

67 

48.2 

46.5 

27 

91.4 

88.2 

87 

134.5 

129.9 

47 

177.7 

171.6 

8 

5.8 

5.6 

68 

48.9 

47.2 

28 

92.1 

88.9 

88 

135. 2 

130.6 

48 

178.4 

172.3 

9 

6.5 

6.3 

69 

49.6 

47.9 

29 

92.8 

89.6 

89 

136.0 

131.3 

49 

179.1 

173.0 

10 

7.2 

6.9 

70 

50.4 

48.6 

30 

93.5 

90.3 

90 

136.7 

132.0 

50 

179.8 

173.7 

n 

7.9 

7.6 

71 

51.1 

49.3 

131  1    94.2 

91.0 

191 

137.4  il32.7 

251 

180.6 

174.4 

12 

8.6 

8.3 

72 

51.8 

.50.0 

32 

95.0 

91.7 

92 

138.1 

133.4 

52 

181.3 

175.1 

13 

9.4 

9.0 

73 

52.5 

.50.7 

33 

95.7 

92.4 

93 

138.  8 

134. 1 

53 

182.0 

175.7 

14 

10.1 

9.7 

74 

53. 2 

'51.4 

34 

96.4 

93.1 

94 

139.6 

134.8 

54 

182.7 

176.4 

15 

10.8 

10.4 

75 

54.0 

52. 1 

35 

97.1 

9.3.8 

95 

140.3 

13.5.5 

55 

183.4 

177.1 

16 

11.5 

11.1 

76 

54.7 

.52.8 

36 

97.8 

94.5 

96 

141.0 

136.  2 

56 

184.2 

177.8 

17 

12.2 

11.8 

77 

5.5.4 

.53.5 

37 

98.5 

9.5.2 

97 

141.7 

136.8 

57 

184.9 

178.5 

18 

12.9 

12.5 

78 

56.1 

.54.2 

38 

99.3 

95.9 

98 

142.4 

137.5 

58 

185.6 

179.2 

19 

13.7 

13.2 

79 

56.8 

54.  9 

39 

100.0 

96.6 

99 

143.1 

138. 2 

59 

186.3 

179.9 

20 
21 

14.4 
1.5.1 

13.9 
14.6 

80 

57.5 

55.6 

40 

100.7 

97.3 

200 
201 

143.  9 
144.6 

138.  9 

60 

187.0 

180.6 

81 

58. 3     56. 3 

141 

101.4 

97.9 

139.6 

261 

187.7 

181.3 

22 

15.8 

15.3 

82 

59. 0     57. 0 

42 

102.1 

98.6 

02 

145.3     140.3 

62 

1.SS.5 

182.0 

23 

16.5 

16.0 

83 

59.  7     57.  7 

43 

102.9 

99.3 

03 

146.  0  :  141.  0 

63 

189.2 

182.7 

24 

17.3 

16.7 

84 

60.4  1  .58.4 

44 

103. 6 

100.0 

04 

146.7     141.7 

64 

189.9 

183.4 

25 

18.0 

17.4 

85 

61.1      59.0 

45 

104.3 

100.7 

05 

147.  5    142.  4 

65 

190.6 

184.1 

26 

18.7 

18.1 

86 

61.9  1  59.7 

46 

105.0 

101.4 

06 

148.  2  1 143. 1 

66 

191.3 

184.8 

27 

19.4 

18.8 

87 

62.6     60.4 

47 

105.7 

102.1 

07 

148. 9  :  143.  8 

67 

192.1 

185.5 

28 

20.1 

19.5 

88 

63. 3     61. 1 

48 

106.5 

102.8 

08 

149.6  !l44.5 

68 

192.8 

186. 2 

29 

20.9 

20.1 

89 

64.0     61.8 

49 

107.2 

103. 5 

09 

1.50.3     14.5.2 

69 

19.3.5 

186.9 

30 

21.6 

20.8 

90 

64.7     62.5 

50 

107.9 

104.2 

10 

151.1  !  14.5.  9 

70 

194.2 

187.6 

31 

22.3 

21.5 

91 

65.5  ;  63.2 

151 

108.6 

104.  9 

211 

151.8     146.6 

271 

194.9 

188.3 

32 

23.0 

22.2 

92 

66.  2  '  63. 9 

52 

109.  3 

105.  6 

12 

152.5    147.3 

72 

195.  7 

188.  9 

33 

23.7 

22.9 

93 

66.9     64.6 

53 

110.1 

106.3 

13 

153.2     148.0 

73 

196.4 

189.6 

34 

24.5 

23.6 

94 

67.  6     65. 3 

54  1  110.8 

107.0 

14 

153.9     148.7 

74 

197.1 

190.3 

35 

25.2 

24.3 

95 

68.  3     66. 0 

55 

111.5 

107.7 

15 

154.7     149.4 

75 

197.8 

191.0 

36 

25.9 

25.0 

96 

69. 1     66.  7 

56 

112.2 

108.  4 

16 

155.4     1.50.0 

76 

198.5 

191.7 

37 

26.6 

25.7 

97 

69.  8     67.  4 

57 

112.9 

109. 1 

17 

156. 1     1.50.  7 

77 

199.3 

192.4 

38 

27.3 

26.4 

98 

70.  5  1  08. 1 

58 

113.7 

109.  8 

18 

156.8    151.4 

78 

200.0 

193.1 

39 

28.1 

27.1 

99 

71.2  1  68.8 

59 

114.4 

110.5 

19 

157.5    152.1 

79 

200.7 

193.8 

40 

28.8 
29.  .i 

27.8 
28.5 

100 
101 

71.9 
72.7 

69. 5 

60 

11.5.1 

111.1 

20 

1.58.3    152.8 

80 

201.4 

194.5 

41 

70.  2 

161 

115.8' 

111.8 

221 

159.0    153.5 

281 

202.  1 

195.  2 

42 

30.2 

29.2 

02 

73.4  1  70.!) 

62 

116.5 

112.5 

22 

159.7    1.54.8 

82 

2t12.9 

195.  9 

43 

30.9 

29.9 

03 

74.1  j  71.5 

63 

117.3 

113.2 

23 

160.4    154.9 

83 

203.  6 

196.6 

44 

31.7 

30.6 

04 

74.  8  1  72.  2 

64  1  118.0 

113.9 

24 

161. 1     155. 6 

84 

204.  3 

197.  3 

45 

32.4 

31.3 

05 

75.5  ,  72.9 

6.5  1  118.7 

114.6 

25 

161.9 

156.3 

'«5 

205.0 

198.0 

46 

33.1 

32.0 

06 

76. 3     73. 6 

66  .  119.4 

115.3 

26 

162.6 

1.57. 0 

86 

2a5.  7 

198.7 

47 

33.8 

32.6 

07 

77.0  i  74.3 

67      120.  1 

116.0 

27 

163.3 

157.7 

87 

206.  5 

199.4 

48 

34.5 

33.  3 

08 

77.  7     75. 0 

68      120.8 

116.7 

28 

164. 0    158. 4 

88 

207.2 

200.1 

49 

35.  2 

34.0 

09 

78.4  1  75.7 

69  1  121.6 

117.4 

29 

164.  7    159. 1 

89 

207.9 

200.8 

50 

36.0 

.34.7 

10 

79.1     76.4 

70     122.3 

118.1 

30 

165.  4    159.  8 

90 

208.6 

201.5 

51 

36.7 

35.4 

111 

79.8 

77.1 

171      123.0' 

118.8 

231 

166.  2  1  160.  5 

2itl 

209.  3 

202.1 

52 

.37.4 

36.1 

12 

80.6 

77.8 

72  1  12,3.7 

119.5 

32 

166.9  1161.2 

92 

210.  a 

202.8 

53 

38.1 

36.8 

13 

81.3 

78.5 

73      124.4 

120.  2 

33 

167.6  1161.9 

93 

210.8 

203.  5 

54 

38.  8 

37. 5 

14 

82.0 

79.2 

74      12.5.2 

120.9 

34 

168.3    162.6 

94 

211.5 

204.2 

55 

.39.6 

.38.2 

15 

82.7 

79.9 

75     125. 9 

121.6 

35 

169.0  Am.2 

95 

212.2 

204.9 

56 

40.3 

38.9 

16 

83.4     80.6 

76     126. 6 

122.3 

36 

169.  8  '  163. 9 

96 

212.9 

2a5.6 

57 

41.0 

39.6 

17 

84.2     81.3 

77     127. 3 

123.  0 

37 

170.5     164.6 

97 

213.6 

206.3 

58 

41.7 

40.3 

18 

84.  9     82.  0 

78     128.0 

123.6 

38 

171.2     16.5.3 

98 

214.4 

207.0 

59 

42.4 

41.0 

19 

85. 6     82.  7 

79     128. 8 

124.3 

39 

171.9    166.0 

99 

215.1 

207.7 

60 

43.2 

41.7 

20 

86.  3     83. 4 

80     129.5 

125.0 

40 

172.6    166.7 

300 

215.8 

208.4 

DUt. 

Dep. 

LaU 

Dlat. 

Dep.    1    Lat. 

Dist.  1     Di'p. 

Lat. 

DUt. 

Dep.    {    Ut. 

Di«t. 

Dep. 

Lat. 
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Difference  of  Latitude  and  Departure  for  44°  (136°,  224°,  316°). 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

DLit. 

Lnt. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

216.5 

209.1 

361 

259.7 

250.8 

421 

302.8 

292.5 

481 

346.0 

334.1 

541 

389.2 

375.8 

02 

217.2 

209.8 

62 

260.4 

251.5 

22 

303.6 

293.2 

82 

346.7 

334.8 

42 

389.9 

376.5 

03 

218.0 

210. 5 

63 

261.1 

252.2 

23 

304.3 

293.  8 

83 

347.4 

335.5 

43 

390.6 

377.2 

04 

218.7 

211.2 

64 

261.8 

252.9 

24 

305.0 

294.  5 

84 

348.2 

336.2 

44 

391.3 

377.9 

05 

219.4 

211.9 

65 

262.6 

253.6 

25 

305.  7 

295.  2 

85 

348.  9 

336.9 

45 

392.0 

378.6 

06 

220.1 

212.6 

66 

263.3 

254.3 

26 

306.4 

295.  9 

86 

349.6 

337.6 

46 

392.8 

379.3 

07 

220.8 

213. 3 

67 

264.0 

254.9 

27 

307.  2 

296.6 

87 

350.  3 

338. 3 

47 

393.5 

380.0 

08 

221.6 

214.0 

68 

264.7 

255.6 

28 

307.9 

297.  3 

88 

351.0 

339.0 

48 

394.2 

380.7 

09 

222.3 

214.7 

69 

265.4 

256. 3 

29 

308.6 

298.  0 

89 

351.7 

339.7 

49 

394.9 

381.4 

10 

223.0 

215.4 

70 

266.2 

257.0 

30 

309.3 

298.7 

90 

352.5 

340.4 

50 

395.6 
396. 4 

382.1 

311 

223.7 

216.0 

371 

266.9 

257.  7 

431 

310.0 

299.  4 

491 

353.2 

341. 1 

551 

382.7 

12 

224.4 

216.7 

72 

267.6 

258.  4 

32 

310.8 

300. 1 

92 

353.9 

341.8 

52 

397.1 

383.4 

13 

225.2 

217.4 

73 

268.3 

259.1 

33 

311.  5 

300.  8 

93 

354.6 

342.5 

53 

.397. 8 

384.1 

14 

225.9 

218.1 

74 

269.0 

259.8 

34 

312.2 

.301.  5 

94 

355.3 

343.2 

54 

398.5 

384.8 

15  !  226.6 

218.  8 

75 

269.8 

260.5 

35 

312.9 

302.  2 

95 

356.1 

343.9 

55 

399.2 

385.5 

16     227.3 

219.  5 

76 

270.5 

261.2 

36 

313.6 

802. 9 

96 

356.  8 

344.6 

56 

400.0 

386.2 

17     228.0 

220.2 

77 

271.2 

261.9 

37 

314.4 

303.  6 

97 

357.5 

345.2 

57 

400.7 

386.9 

18     228. 8 

220. 9 

78 

271.9 

262.6 

38 

315. 1 

304.3 

98 

358.2 

345.9 

58 

401.4 

387.6 

19     229. 5 

221.6 

79 

272.6 

263.3 

39 

315.8 

305.  0 

99 

358.9 

346.  6 

59 

402.1 

388.3 

20 

230.  2 

222.3 

80 

273.4 

264.0 

40 

316.  5 

305.  7 

500 

359.7 

347. 3 

60 

402.8 

389.0 

321 

230.  9 

223.0 

381 

274.1 

264.7 

441 

317.2 

306.4 

501 

360.4 

348.0 

561 

403.6 

389.7 

22     231.6 

223.7 

82 

274.8 

265.4 

42 

318.0 

307.0 

02 

361.1 

348.7 

62 

404.3 

390.4 

23     232. 3 

224.4 

83 

275.5 

266.1 

43 

318.7 

307.  7 

03 

361.8 

349.  4 

63 

405.  0 

391.1 

24     233. 1 

225.1 

84 

276.2 

266.8 

44 

319.  4 

308.4 

04 

362.5 

350.1 

64 

405.  7 

391.8 

25     233. 8  ;  225. 8 

85 

276.9 

267.5 

45 

320.1 

309. 1 

05 

363. 3 

350.  8 

65 

406.4 

392. 5 

26     234.5    226.5 

86 

277.7 

268.1 

46 

320.  8 

309. 8 

06 

364.0 

351.5 

66 

407.2 

393.  2 

27     235. 2    227. 2 

87 

278.4 

268.8 

47 

321.5 

310.5 

07 

364.7 

352.2 

67 

407.9 

393.9 

28     235.  9  I  227. 9 

88 

279.1 

269.5 

48 

322.  3 

311.2 

08 

365.4 

352.  9 

68 

408.  6 

394.6 

29     236.  7  !  228. 6 

89 

279.8 

270.2 

49 

323.  0 

311.9 

09 

366.1 

353.  6 

69 

409.3 

395.3 

30     237. 4  1  229. 2 

90 

280.5 

270.9 

50 

323.7 
324.  4 

312.6 

10 

366.9 

354.  3 

70 

410.0 

396.0 

331     238.1    229.9 

391 

281. 3 

271.6 

451 

313.3 

511 

367.6 

355. 0 

571 

410.7 

396.7 

32     238.8    230.6 

92 

282.0 

272.3 

52 

325.2 

314.  0 

12 

368.3 

355.7 

72 

411.5 

397.3 

33     239.5    231.3 

93 

282.7 

273.0 

53 

325.9 

314.7 

13 

369.  0 

356. 4 

73 

412.2 

398.0 

34     240.3    232.0 

94 

283.4 

273.  7 

54 

326.6 

315. 4 

14 

369.7 

357.1 

74 

412.9 

398.7 

35     241.  0  i  232.  7 

95 

284.1 

274.4 

55 

327.3 

316.1 

15 

370.5 

357.8 

75 

413.6 

399.4 

36     241.7    233.4 

96 

284.9 

275. 1 

56 

328.0 

316.8 

16 

371.2 

358.4 

76 

414.  3 

400.1 

37     242. 4    234. 1 

97 

285.6 

275.8 

57 

328.7 

317.5 

17 

371.9 

359.1 

77 

415.1 

400.8 

38     243.1     234.8 

98 

286.  3 

276.5 

58 

329.5 

318.2 

18 

372.6 

359.  8 

78 

415.8 

401.5 

.S9     243. 9    235.  5 

99 

287.0 

277.2 

59 

330.2 

318.9 

19 

373.3 

360.5 

79 

416.5 

402.2 

40 

244.6    236.2 

400 

287.7 

277.9 

60 

330.9 

319.6 

20 

374.1 

.361. 2 

80 

417.2 

402.9 

341 

245.3    236.9 

401 

288.  5 

278.6 

461 

331.6 

320.2 

521 

374.8 

361.9 

581 

417.9 

403.6 

42     246.0    237.6 

02 

289.2 

279.3 

62 

332.3 

320.9 

22 

375.  5 

362.6 

82 

418.7 

404.3 

43     246.7    238.3 

03 

289.9 

280.0 

63 

333.1 

321.6 

23 

376.2 

363.3 

83 

419.4 

405.  0 

44     247. 5    239. 0 

04 

290.6 

280.7 

64 

333.8 

322.3 

24 

376.9 

364.0 

84 

420.1 

405.7 

45     248.  2  1  239.  7 

05 

291.  3 

281.3 

65 

334.5 

323.0 

25 

377.7 

364.7 

85 

420.8 

406.4 

46  ;  248.  9    240.  4 

06 

292.1 

282.0 

66 

335.2 

323.7 

26 

378.4 

365.4 

86 

421.5 

407.1 

47     249.  6  1 241. 1 

07 

292.8 

282.7 

67 

335. 9 

324. 4 

27 

379.1 

366.1 

87 

422.3 

407.8 

48  '  250.3  1241.7 

08 

293.5 

283.4 

68 

336.7 

325. 1 

28 

379.8 

366.8 

88 

423.0 

408.5 

49     251.1  1242.4 

09 

294.2 

284.1 

69 

337.4 

325.  8 

29 

380.  5 

367.  5 

89 

423.7 

409.1 

50     251.  8  1  243. 1 

10 

294.9  [284.8 

70 

338.1 

326.  5 

30 

381.  2 

368.2 

90 

424.4 

409.9 

351     252.5    243.8 

411 

295.7    285.5 

471 

338.8 

327.  2 

531 

382.  0 

368.9 

591 

425.1 

410.5 

52     253.2    244.5 

12 

296.4 

286.2 

72 

339.5 

327.9 

32 

382.  7 

369.  6 

92 

425.9 

411.2 

53     253.9    245.2 

13 

297.1 

286.9 

73 

340.3 

328. 6 

33 

383.4 

370. 3 

93 

426.6 

411.9 

54     254.  6  1  245.  9 

14 

297.8 

287.6 

74 

341.0 

329.3 

34 

384.1 

371.0 

94 

427.  3 

412.6 

55     255.4  1246.6 

15 

298.5 

288.3 

75 

341.7 

330.0 

35 

384.8 

371.7 

95 

428.0 

413.3 

56  1  256. 1    247.  3 

16 

299.2 

289.0 

76 

342.4 

330.  7 

36 

385.6 

372.4 

96 

428.7 

414.0 

57  :  256.8    248.0 

17 

.300. 0 

289.7 

77 

343.1 

331.4 

37 

386.  3 

373.1 

97 

429.  5 

414.7 

58     257.5    248.7 

18 

300.7 

290.4 

78 

343.  8 

332.1 

38 

387.0 

373.7 

98 

430.2 

415.4 

59  1  258. 2  [  249. 4 

19 

.301.4 

291.1 

79 

344.6 

332.  7 

.39 

387.7 

374.4 

99 

430.9 

416.1 

60     259. 0    250. 1 

20 

302.1 

291.8 

80 

345.  3 

333.4 

40 

388.4 

375.1 

600 

431.6 

416.8 

Dist.  j     Dep.        Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

4 

6°  (13 

4°,  226°.  314°'). 
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TABLE  2. 

Difference  of  Latitude  and  Departure  for  45°  (136°,  226°,  315° 

)• 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

1 

0.7 

0.7 

61 

43.1 

43.1 

121 

85.6 

85.6 

181 

128.0 

128.0 

241 

170.4 

170.4 

2 

1.4 

1.4 

62 

43.8 

43.8 

22 

86.3 

86.3 

82 

128.7 

128.7 

42 

171.1 

171.1 

3 

2.1 

2.1 

63 

44.5 

44.5 

23 

87.0 

87.0 

83 

129.4 

129.4 

43 

171.8 

in. 8 

4 

2.8 

2.8 

64 

45.3 

4.5.3 

24 

87.7 

87.7 

84 

130.1 

130.1 

44 

172.5 

172.5 

5 

3.5 

3.5 

65 

46.0 

46.0 

25 

88.4 

88.4 

85 

130.8 

1.30. 8 

45 

173.2 

173.2 

6 

4.2 

4.2 

66 

46.7 

46.7 

26 

89.1 

89.1 

86 

131.5 

131.5 

46 

173.9 

173.9 

7 

4.9 

4.9 

67 

47.4 

47.4 

27 

89.8 

89.8 

87 

132.2 

132.  2 

47 

174.7 

174.7 

8 

5.7 

5.7 

68 

48.1 

48.1 

28 

90.5 

90.5 

88 

132.9 

132.  9 

48 

175.4 

175.4 

9 

6.4 

6.4 

69 

48.8 

48.8 

29 

91.2 

91.2 

89     133. 6 

13.3.6 

49 

176.1 

176.1 

10 

7.1 

7.1 

70 

49.5 
50.2 

49.5 

30 

91.9 

91.9 

90 

134.4 

134.4 
135.1 

50 

176.8 
177. 5 

176.8 
177.5 

11 

7.8 

7.8 

71 

50.2 

131 

92.6 

92.6 

191 

135.1 

251 

12 

.   8.5 

8.5 

72 

50.9 

50.9 

32 

93.3 

93.3 

92 

135.  8 

1.35.  8 

52 

178.2 

178.  2 

13 

9.2 

9.2 

73 

51.6 

51.6 

33 

94.0 

94.0 

93 

136.5 

136.5 

53  i  178.9 

178.9 

14 

9.9 

9.9 

74 

52.3 

52.3 

34 

94.8 

94.8 

94     137. 2 

137.2 

54     179.6 

179.6 

15 

10.6 

10.6 

75 

53.0 

53.0 

35 

95.5 

95.5 

95 

137.9 

137.9 

55  !  180.3 

180.3 

16 

11.3 

11.3 

76 

53.7 

53.7 

36 

96.2 

96.2 

96 

138.6 

i:i8.6 

56 

181.0 

181.0 

17 

12.0 

12.0 

77 

54.4 

54.4 

37 

96.9 

96. 9 

97 

139.3 

139.3 

57 

181.7 

181.  7 

18 

12.7 

12.7 

78 

55.2 

55.2 

38 

97.6 

97.6 

98 

140.0 

140.0 

58 

182.  4 

182.4 

19 

13.4 

13.4 

79 

55.9 

55.9 

39 

98.3 

98.3 

99 

140.7 

140.7 

59 

183. 1 

183.  1 

20 

14.1 

14.1 

80 

56.6 

56.6 

40 

99.0 

99.0 

200 

141.4 

141.4 

60 

183.  8 

183.8 

21 

14.  if 

14.8 

81 

57.3 

57.3 

141 

99.7 

99.7 

201 

142.1 

142.1 

261 

184.6 

184.6 

22 

15.6 

15.6 

82 

58.0 

58.0 

42 

100.4 

100.4 

02 

142.8 

142.8 

62  1  185.3 

185.3 

23 

16.3 

16.3 

83 

58.7 

58.7 

43 

101.1 

101. 1 

03 

143.5 

143.5 

63  1  186.0 

186.0 

24 

17.0 

17.0 

84 

59.4 

59.4 

44 

101.8  ilOl.8 

04      144.2 

144.  2 

64  1  186.7 

186.7 

25 

17.7 

17.7 

85 

60.1 

60.1 

45 

102.5  1102.5 

05  :  14.5.0     14.5.0 

65     187. 4 

187.4 

26 

18.4 

18.4 

86 

60.8 

60.8 

46 

103. 2  1 103. 2 

06  i  145.  7  ! 145. 7 

66     188. 1 

188.1 

27 

19.1 

19.1 

87 

61.5 

61.5 

47 

103. 9  1 103. 9 

07  '  146.4     146.4 

67     188. 8 

188.8 

28 

19.8 

19.8 

88 

62.2 

62.2 

48 

104.7    104.7 

08      147.  1     147. 1 

68  !  189.5 

189.  5 

29 

20.5 

20.5 

89 

62.9 

62.9 

49 

UVi.  4     105.  4 

09     147.8     147.8 

69      190. 2 

190.  2 

30 

21.2 

21.2 
21.9 

90 

63.6 

63.6 

50 

106.  1 

lOti.  1 
106.  8 

10     148. 5     148. 5 
211      149.2     149.2 

70     190.9 
271      191.6 

190.  !< 
191.1) 

31 

21.9 

91 

64.3 

64.3 

151 

106.8 

32 

22.6 

22.6 

92 

65.1 

65.1 

52 

107.5    107.5 

12  1  149.9     149.9 

72  ,  192.3 

192.  -.i 

33 

23.3 

23.3 

93 

65.8 

65.8 

53 

108.  2  1  108.  2 

13  !  150.6     1.50.6 

73  1  193.0 

193.  0 

34 

24.0 

24.0 

94 

66.5 

66.5 

54 

108.  9    108.  9 

14      151.3     151.3 

74     193. 7 

193.7 

35 

24.7 

24.7 

95 

67.2 

67.2 

55 

109.6     109.6 

15      1.52.0    1.52.0 

75     194.5 

194.  5 

36 

25.5 

25.5 

96 

67.9 

67.9 

56 

110.3     110.3 

16     152.7    1.52.7 

76     19.5.2 

195.  2 

37 

26.2 

26.2 

97 

68.6 

68.  6 

57 

111.0    111.0 

17      1.53.4     1.53.4 

77     19.5. 9 

195.  ;i 

38 

26.9 

26.9 

98 

69.  3 

69.  ,S 

58 

111.7 

111.7 

IS  1   154. 1  ,  1.54. 1 

78     196.6 

196.  t! 

39 

27.6 

27.6 

99 

70.0 

70.0 

.59 

112.4 

112.4 

19     154.9    154.9 

79  1  197.3 

197« 

40 

28.3 

28.3 

100 

70.7 

70.7 

60 

113.1 

113. 1 

20     155. 6  !  1.55. 6 

80     198.0 

198.0 

41 

29.0 

29.t) 

101 

71.4 

71.4 

161 

1 13.  8 

113.8 

221  !  156.3 

156.3 

281      198. 7 

19.S.  7 

42 

29.7 

29.7 

02 

72.1 

72.1 

62 

114.6 

114.6 

22  1  157.0 

157.  0 

82     199. 4 

199.  4 

43 

30.4 

30.4 

03 

72.8 

72.8 

63 

115.3 

11.5.3 

23  i  157.  7 

1.57.  7 

83     200. 1 

200.1 

44 

31.1 

31.1 

04 

73.5 

73.5 

64 

116.0    116.0 

24  !  1.58.4     1.58.4 

84  :  200.  8 

200.  8 

45 

31.8 

31.8 

05 

74.2 

74.2 

65 

116.7  1  116.7 

25  i  159.  1   1  15H.  1 

86  1  201.5 

201.. 5 

46 

32.5 

32.5 

06 

75.0 

75.0 

66 

117.4  1  117.4 

26  1  159.  8  '  1.59.  8 

86     202. 2 

202.  2 

47 

33.2 

33.2 

07 

75.7 

75.7 

67 

118.1   I  118. 1 

27  ;  160.5  i  160.5 

87     202. 9 

202. 9 

48 

33.9 

33.9 

08 

76.4 

76.4 

68 

118.8  ;  118.8 

28  1  161.2  1  161.2 

8S     203. 6 

203.(1 

49 

34.6 

34.6 

09 

77.1 

77.1 

69 

119.5  <  119.5 

29      161.9     161.it 

89     204. 4 

204.4 

50 

35.4 

35.4 

10 

77.8 

77.8 

70 

120.2    120.2 

30  1  162.  6    162.  6 

90     205. 1 

205. 1 

51 

36.1 

36.1 

111 

78.5 

78.6 

171 

120.  9     120. 9 

231  1  163.  3     16.3.  3 

291      205. S 

205.  ,■ 

52 

36.8 

36.8 

12 

79.2 

79.2 

72 

121.6     121.6 

32  1  164.0     HW.O 

92     206. 5 

20ti.  5 

53 

37.5 

37. 5 

13 

79.9 

79.9 

73 

122.3     122.3 

33 

164.  8  1  164. 8 

!•:!     207. 2 

207.2 

54 

38.2 

38.2 

14 

80.6 

80.6 

74 

123.0     123.0 

34 

165. 5     165. 5 

94      207. 9 

207.! 

55 

38.9 

38.9 

15 

81.3 

81.3 

75 

123.  7     123.  7 

35 

166.2 

166.  2 

95      208. 6 

208.  t. 

56 

39.6 

39.6 

16 

82.0 

82.0 

76 

124.5     124.5 

36 

166.9 

166.  9 

96      209. 3 

209.3 

57 

40.3 

40.3 

17 

82.7 

82.7 

77 

125.2  |125.2 

37 

167.6 

167.6 

97     210.0 

210.  0 

58 

41.0 

41.0 

18 

83.4 

83.4 

78 

125.9     12.5.9 

38 

168.3 

1(W.  3 

98      210.7 

210.  7 

59 

41.7 

41.7 

19 

84.1 

84.1 

79 

126.6  1126.6 

39 

169.0 

169.  0 

Vlil      211.4 

211.4 

60 

42.4 

42.4 

20 

84.9 

84.9 

80 

127.3     127.3 

40 

169.7 

169.7 

3(X)      212.1 

212.1 

DIat. 

Dep. 

UU. 

Dlat. 

Dep. 

Lat. 

Dl8t. 

Dep.        Lat. 

Dist. 

Dep. 

Lat. 

Dist.       Dep. 

Lat. 

1.";°  (1 

".5°,  225°,  315° 

). 

TABLE 

0 
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Difference  of  Latitude  and  Depart 

ure  for  45°  ( 

135°,  225°,  315 

')• 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

301 

212.8 

212.8 

361 

255.  3 

255.3 

421 

297.7 

297.7 

481 

340.1 

340.1 

541 

382.  5 

382.5 

02 

213.5 

213.5 

62 

256.0 

256.0 

22 

298.4 

298.4 

82 

340.8 

340.8 

42 

383.2 

383.2 

03 

214.3 

214.3 

63 

256.7 

256.7 

23 

299.1 

299.1 

83 

341.  5 

341.5 

43 

383. 9 

383.9 

04 

215. 0 

215.0 

64 

257. 4 

257.4 

24 

299.8 

299.8 

84 

.342.  2 

342.  2 

44 

384.7 

384.7 

05 

215.  7 

215.7 

65 

258. 1 

258.1 

25 

300.5 

300.5 

85 

342.  9 

342.9 

45 

385.4 

385.4 

06 

216.4 

216.4 

66 

258. 8 

258.8 

26 

301.2 

301.2 

86 

343.6 

343.6 

46 

386.1 

386. 1 

07 

217.1 

217.1 

67 

259.5 

259.5 

27 

301.9 

301.9 

87 

344.  3 

344.3 

47 

386.8 

386.8 

08 

217.8 

217.8 

68 

260.2 

260.2 

28 

302.6 

302.6 

88 

345.1 

345. 1 

48 

387.5 

387. 5 

09 

218.5 

218.5 

69 

260.9 

260.9 

29 

303. 4 

303. 4 

89 

345.8 

345.8 

49 

388.2 

388.2 

10 
311 

219.2 
219.  9 

219.2 

70 

261.6 
262.3 

261.6 

30 

304.1 

304.  1 

90 

346.5 

346.5 

50 

388.9 

388.9 

219.9 

371 

262.3 

431 

304.8 

304.8 

491 

347.2 

347.2 

551 

389.6 

389.6 

12 

220.  6 

220.6 

72 

263.0 

263.0 

32 

305.  5 

305.5 

92 

347.9 

347. 9 

52 

390.3 

390.3 

13 

221.3 

221.3 

73 

263.8 

263.8 

33 

306.2 

306.2 

93 

348.6 

348.6 

53 

391.0 

391.0 

14 

222.0 

222.0 

74 

264.5 

264.5 

34 

306.9 

306.9 

94 

349.3 

349.3 

54 

391.7 

391.7 

15 

222.7 

222.  7 

75 

265.2 

265.2 

35 

307.6 

307.6 

95 

350.0 

350.  0 

55 

392.4 

392.4 

16 

223.4 

223^4 

76 

265.9 

265.9 

36 

308.3 

308.3 

96 

350.  7 

350.7 

56 

393.1 

393.1 

17 

224.  2 

224.2 

77 

266.6 

266.6 

37 

309.0 

309.0 

97 

351. 4  1  351. 4 

57 

393.9 

393.9 

18 

224.9 

224.9 

78 

267.3 

267.3 

38 

309.7 

309.7 

98 

352.1 

352. 1 

58 

394.6 

394.6 

19 

225.6 

225.6 

79 

268.0 

268.0 

39 

310.4 

310.4 

99 

352.8 

352.8 

59 

395.3 

395.3 

20 
321 

226. 3 
227.0 

226.3 
227.0 

80 

381 

268.7 

268.7 

40 

311.1 

311.1 
.311.8 

500 

353.5 

353.5 

60 

396.0 

396.0 

269.4 

269.4 

441 

311.8 

501 

354.3 

354.3 

561 

396.7 

396.7 

22 

227.  7 

227.7 

82 

270.1 

270.1 

42 

312.  5 

312.5 

02 

355. 0 

355. 0 

62 

397.4 

397.4 

23 

228!  4 

228.4 

83 

270.8 

270.8 

43 

313.3 

313.3 

03 

355.7 

355.  7 

63 

398.1 

398.1 

24 

229.1 

229.1 

84 

271.5 

271.5 

44 

314.0 

314.0 

04 

356.4 

356.4 

64 

398.8 

398.8 

25 

229.  8 

229.8 

85 

272.2 

272.  2 

45 

314.  7 

314.7 

05 

357. 1 

357.1 

65 

399.5 

399.5 

26 

230.5 

230.5 

86 

272.9 

272. 9 

46 

315.4 

315.  4 

06 

.357. 8 

357. 8 

66 

400.2 

400.2 

27 

231.2 

231.2 

87 

273.7 

273.7 

47 

316.1 

316.1 

07 

358.5 

358. 5 

67 

400.9 

400.9 

28 

231.9 

231.9 

88 

274.4 

274.4 

48 

316.8 

316.8 

08 

359.2 

359.2 

68 

401.6 

401.6 

29 

232.6 

232.6 

89 

275.1 

275. 1 

49 

317.5 

317.  5 

09 

.359. 9 

359. 9 

69 

402.3 

403.  3 

30 

233.3 

233.3 

90 

275.8 

275.8 

50 

318.2 

318.2 

10 

360.6 

360.6 

70 

403.0 

403.0 

331 

234.1 

234.1 

391 

276.5 

276.5 

451 

318.  9 

318.9 

511 

361.3 

361.3 

571 

403.  8 

403.8 

32 

234.8 

2.34. 8 

92 

277.2 

277.2 

52 

319.6 

319.6 

12 

362.0 

362.0 

72 

404.5 

404.5 

33 

235. 5 

235.5 

93 

277.9 

277.9 

53 

320.3 

320.3 

13 

362.7 

362.7 

73 

405.2 

405.2 

34 

236.2 

236.2 

94 

278.6 

278.6 

54 

321.0 

.321.0 

14 

363.5 

363.5 

■   74 

405.  9 

405.9 

35 

236.9 

236.9 

95 

279.3 

279.3 

55 

321.7 

321.7 

15 

364.2 

364.2 

75 

406.6 

406.6 

36 

237.6 

237.6 

96 

280.0 

280.0 

56 

322.4 

322.4 

16 

364.9 

364.9 

76 

407.3 

407.3 

37 

238.3 

238.3 

97 

280.7 

280.7 

57 

323.2 

323.2 

17 

365.6 

365.6 

77 

408.0 

408.0 

38 

239.0 

239.0 

98 

281.4 

281.4 

58 

323.9 

323.9 

18 

366.3 

366.3 

78 

408.7 

408.7 

39 

239.7 

239.7 

99 

282.1 

282.1 

59 

324.6 

324.6 

19 

367.0 

367.0 

79 

409.4 

409.4 

40 

240.4 

240.4 

400 

282.8 

282.8 

60 

325.3 

325. 3 

20 

367.7 

367.7 

80 

410.1 
410.8 

410.1 

341 

241.1 

241.1 

401 

283.6 

283.6 

461 

326.0 

326.0 

521 

368.4 

368.4 

581 

410.8 

.42 

241.8 

241.8 

02 

284.3 

284.3 

62 

326.7 

326.7 

22 

369.1 

369.1 

82 

411. 5 

411.5 

43 

242.5 

242. 5 

03 

285.0 

285. 0 

63 

327.4 

327.4 

23 

369.8 

369.8 

83 

412.2 

412.2 

44 

243.2 

243.2 

04 

285.7 

285.  7 

64 

328.1 

328.1 

24 

370.5 

370.5 

84 

412.9 

412.9 

45 

244.0 

244.0 

05 

286.4 

286.4 

65 

328.  8 

328.8 

25 

371.2 

371.2 

85 

413.  7 

413.7 

46 

244.7 

244.7 

06 

287.1 

287.1 

66 

329.5 

329.5 

26 

371.9 

371.9 

86 

414.4 

414.4 

47 

245.4 

245.4 

07 

287.8 

287.8 

67 

330.2 

330.2 

27 

372.6 

372.6 

87 

415.1 

415.1 

48 

246.1 

246.1 

08 

288.5 

288.5 

68 

330.9 

330.9 

28 

373.4 

373.4 

88 

41.5.  8 

415.8 

49 

246.8 

246.8 

09 

289.2 

289.2 

69 

331.6 

331.6 

29 

374.1 

374.1 

89 

416.5 

416.5 

50 

247.5 

247.  5 

10 

289.9 

289.9 

70 

332.3 

332.3 

30 

374.8 

374.  8 

90 

417.2 

417.2 

351 

248. 2 

248.2 

411 

290.6 

290.6 

471 

333.1 

333.1 

531 

375.5 

375.5 

591 

417.9 

417.9 

52 

248.9 

248.9 

12 

291.3 

291.3 

72 

333.8 

333.8 

32 

376.2 

376.2 

92 

418.6 

418.6 

53 

249.6 

249.6 

13 

292.0 

292.0 

73 

334.5 

.334.  5 

33 

376.9 

376.9 

93 

419.3 

419.3 

54 

250. 3 

250.3 

14 

292.7 

292.7 

74 

335.2 

335. 2 

34 

377.6 

377.6 

94 

420.0 

420.0 

55 

251.0 

251.0 

15 

293.5 

293.5 

75 

335.9 

335.9 

35 

378.3 

378. 3 

95 

420.7 

420.7 

56 

251.  7 

251.7 

16 

294.2 

294.2 

76 

336.6 

336.6 

36 

379.0 

379.0 

96 

421.4 

421.4 

57 

252.4 

252.4 

17 

294.9 

294.9 

77 

337.3 

337.3 

37 

379.7 

379.7 

97 

422.1 

422.1 

58 

253.1 

253.1 

18 

295.6 

295. 6 

78 

338.0 

338.0 

38 

380.4 

380.4 

98 

422.8 

422.8 

59 

253. 9 

253. 9 

19 

296.3 

296.3 

79 

338.7 

338.7 

39 

381.1 

381.1 

99 

423.6 

423.6 

60 

254.6 

254.6 

20 

297.0 

297.0 

80 

339.4 

339.4 

40 

381.8 

381.8 

600 

424.3 

424.3 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

Dist. 

Dep. 

Lat. 

45°  ( 

135°,  22. 

)°,  315 

)• 

TABLE  3. 
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Meridional  Parts,  or 

Increased  Latitudes. 

Comp 

1 

293.465 

M. 

0° 

1° 

2^ 

8° 

4° 

5° 

6° 

JO 

8° 

90 

M. 

0 

0.0 

59.6 

119.2 

178.9 

238.6 

298.3 

358.2 

418.2 

478.3 

538.6 

0 

1 

1.0 

60.6 

20.2 

79.9 

39.6 

99.3 

59.2 

19.2 

79.3 

39.6 

1 

2 

2.0 

61.6 

21.2 

80.8 

40.6 

300.3 

60.2 

20.2 

80.3 

40.6 

2 

3 

3.0 

62.6 

22.2 

81.8 

41.6 

01.3 

61.2 

21.2 

81.3 

41.6 

3 

4 

4.0 

63.6 

23.2 

82.8 

42.5 

02.3 

62.2 

22.2 

82.3 

42.6 

4 
5 

5 

5.0 

64.6 

124.2 

183.8 

243.5 

303.  3 

363.2 

423.2 

483. 3 

543.6 

6 

6.0 

65.6 

25.2 

84.8 

44.5 

04.3 

64.2 

24.2 

84.3 

44.6 

6 

7 

7.0 

66.5 

26.2 

85.8 

45.5 

05.3 

65.2 

25.2 

85.3 

45.6 

7 

8 

7.9 

67.5 

27.2 

86.8 

46.5 

06.3 

66.2 

26.2 

86.3 

46.6 

8 

9 

8.9 

68.5 

28.2 

87.8 

47.5 

07.3 

67.2 

27.2 

87.3 

47.6 

9 

10 

9.9 

69.5 

129.1 

188.8 

248.5 

308.3 

368.2 

428.2 

488.3 

548.6 

10 

11 

10.9 

70.5 

30.1 

89.8 

49.5 

09.3 

69.2 

29.2 

89.3 

49.6 

11 

12 

11.9 

71.5 

31.1 

90.8 

50.5 

10.3 

70.2 

30.2 

90.4 

50.6 

12 

13 

12.9 

72. 5 

32.1 

91.8 

51.5 

11.3 

71.2 

31.2 

91.4 

51.7 

13 

14 

13.9 

73.5 

33.1 

92.8 

52.5 

12.3 

72.2 

32.2 

92.4 

52.7 

14 

15 

14.9 

74.5 

134.1 

193.8 

253. 5 

313.3 

373.2 

433.2 

493.4 

553.7 

15 

16 

15.9 

75.5 

35.1 

94.8 

54.5 

14.3 

74.2 

34.2 

94.4 

54.7 

16 

17 

16.9 

76.5 

36.1 

95.8 

55.5 

15.3 

75.2 

35.2 

95.4 

55.7 

17 

18 

17.9 

77.5 

37.1 

96.8 

56.5 

16.3 

76.2 

36.2 

96.4 

56.7 

18 

19 

18.9 
19.9 

78.5 
79.5 

38.1 

97.8 

57.5 

17.3 

77.2 

37.2 

97.4 

57.7 

19 

20 

139.1 

198.8 

258.5 

318.3 

378.2 

438.2 

498.4 

558.7 

20 

21 

20.9 

80.5 

40.1 

99.7 

59.5 

19.3 

79.2 

39.2 

99.4 

59.7 

21 

22 

21.9 

81.5 

41.1 

200.7 

60.5 

20.3 

80.2 

40.2 

500.4 

60.7 

22 

23 

22.8 

82.4 

42.1 

01.7 

61.5 

21.3 

81.2 

41.2 

01.4 

61.7 

23 

24 

23.8 

83.4 

43.1 

02.7 

62.5 

22.3 

82.2 

42.2 

02.4 

62.7 

24 

25 

24.8 

84.4 

144.1 

203.7 

263.5 

323.3 

383.2 

443.2 

503.4 

563.7 

25 

26 

25.8 

85.4 

45.1 

04.7 

64.5 

24.3 

84.2 

44.2 

04.4 

64.7 

26 

27 

26.8 

86.4 

46.0 

05.7 

65.5 

25.3 

85.2 

45.2 

05.4 

65.7 

27 

28 

27.8 

87.4 

47.0 

06.7 

66.5 

26.3 

86.2 

46.2 

06.4 

66.8 

28 

29 

28.8 

88.4 

48.0 

07.7 

67.4 

27.3 

87.2 

47.2 

07.4 

67.8 

29 

30 

29.8 

89.4 

149.0 

208.7 

268.4 

328.3 

388.2 

448.2 

508.4 

568.8 

30 

31 

30.8 

90.4 

50.0 

09.7 

69.4 

29.3 

89.2 

49.2 

09.4 

69.8 

31 

32 

31.8 

91.4 

51.0 

10.7 

70.4 

30.3 

90.2 

50.2 

10.4 

70.8 

32 

33 

32.8 

92.4 

52.0 

11.7 

71.4 

31.3 

91.2 

51.2 

11.4 

71.8 

33 

34 

33.8 

93.4 

53.0 

12.7 

72.4 

32.3 

92.2 

52.2 

12.4 

72.8 

34 

35 

84.8 

94.4 

154.0 

213.7 

273.4 

333.3 

393.2 

453.2 

513.4 

573.8 

35 

36 

35.8 

95.4 

55.0 

14.7 

74.4 

34.3 

94.2 

54.3 

14.5 

74.8 

36 

37 

36.7 

96.4 

56.0 

15.7 

75.4 

35.3 

95.2 

55.3 

15.5 

75.8 

37 

38 

37.7 

97.3 

57.0 

16.7 

76.4 

36.2 

96.2 

56.3 

16.5 

76.8 

38 

39 

38.7 

98.3 

58.0 

17.7 

77.4 

37.2 

97.2 

57.3 

17.5 

77.8 

39 

40 

39.7 

99.3 

159.0 

218.7 

278.4 

338.2 

398.' 2 

458.3 

518.5 

578.8 

40 

41 

40.7 

100.3 

60.0 

19.7 

79.4 

39.2 

99.2 

59.3 

19.5 

79.9 

41 

42 

41.7 

01.3 

61.0 

20.6 

80.4 

40.2 

400.2 

60.3 

20.5 

80.9 

42 

43 

42.7 

02.3 

62.0 

21.6 

81.4 

41.2 

01.2 

61.3 

21.5 

81.9 

43 

44 

43.7 

03.3 

63.0 

22.6 

82.4 

42.2 

02.2 

62.3 

22.5 

82.9 

44 

45 

44.7 

104.3 

164.0 

223.6 

283.4 

343.2 

403.2 

463.3 

523.5 

583.9 

45 

46 

45.7 

05.3 

65.0 

24.6 

84.4 

44.  2 

04.2 

64.3 

24.5 

84.9 

46 

47 

46.7 

06.3 

66.0 

25.6 

85.4 

45.2 

05.2 

65.3 

25.5 

85.9 

47 

48 

47.7 

07.3 

67.0 

26.6 

86.4 

46.2 

06.2 

66.3 

26.5 

86.9 

48 

49 

48.7 

08.3 

68.0 

27.6 

87.4 

47.2 

07.2 

67.3 

27.5 

87.9 

49 

50 

49.7 

109.3 

168.9 

228.6 

288.4 

348.2 

408.2 

468.3 

528.5 

588.9 

50 

51 

50.7 

10.3 

69.9 

29.6 

89.4 

49.2 

09.2 

69.3 

29.5 

89.9 

51 

52 

51.6 

11.3 

70.9 

30.6 

90.4 

50.2 

10.2 

70.3 

30.5 

90.9 

52 

53 

52.6 

12.3 

71.9 

31.6 

91.4 

51.2 

11.2 

71.3 

31.5 

91.9 

53 

54 

53.6 

13.2 

72.9 

32.6 

92.4 

52.2 

12.2 

72.3 

32.5 

93.0 

54 

55 

54.6 

114.2 

173.9 

233.6 

293.4 

353.2 

413.  2 

473.3 

533.5 

594.0 

55 

56 

55.6 

15.2 

74.9 

34.6 

94.4 

54.2 

14.2 

74.3 

34.6 

95.0 

56 

57 

56.6 

16.2 

75.9 

35.6 

95.4 

55.2 

15.2 

75.3 

35.6 

96.0 

57 

58 

57.6 

17.2 

76.9 

36.6 

96.3 

56.2 

16.2 

76.3 

36.6 

97.0 

58 

59 

58.6 

18.2 

77.9 

37.6 

97.3 

57.2 

17.2 

77.3 

37.6 

98.0 

59 

u. 

0° 

1° 

2» 

s° 

4° 

&° 

6° 

JO 

8° 

9° 

M. 
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TABLE  :;. 

Meridional  Parts,  or 

Increased  Latitudes. 

Comp 

1 

M. 

100 

11° 

12° 

130 

14° 

15° 

16° 

1;=       1       18° 

19° 

M. 

0 

599.0 

659.6 

720.5 

781.5 

842.8 

904.4 

966.3 

1028.5     1091.0 

1153.9 

0 

1 

600.0 

60.6 

21.5 

82.5 

43.9 

05.4 

67.3 

29.5 

92.0 

54.9 

1 

2 

01.0 

61.7 

22.5 

83.6 

44.9 

06.5 

68.3 

30.5 

93.1 

66.0 

2 

3 

02.0 

62.7 

23.5 

84.6 

45.9 

07.5 

69.4 

31.6 

94.1 

67.0 

3 

4 

03.0 

63.7 

24.5 
725.5 

85.6 

46.9 

08.5 

70.4 

32.6 

95.2 

58.1 

4 

5 

604.1 

664.7 

786.6 

847.9 

909.6 

971.4 

1033.  7 

1096.2 

1159. 1 

5 

6 

05.1 

65.7 

26.6 

87.6 

49.0 

10.6 

72.5 

34.7 

97.3 

60.2 

6 

7 

06.1 

66.7 

27.6 

88.7 

50.0 

11.6 

73.5 

35.7  1      98.3 

61.2 

7 

8 

07.1 

67.7 

28.6 

89.7 

51.0 

12.6 

74.6 

36.8 

99.4 

62.3 

8 

9 

OS.  1 

68.7 

29.6 

90.7 

62.0 

13.7 

75.6 

37.8 

1100.4 

63.3 

9 

10 

609.1 

669.8 

730.6 

791.7 

853.1 

914.7 

976.6 

1038.9 

1101. 4 

1164. 4 

10 

11 

10.1 

70.8 

31.6 

92.7 

64.1 

15.7 

77.7 

39.9 

02.5 

65.4 

11 

12 

11.1 

71.8 

32.7 

93.8 

65.1 

16.8 

78.7 

40.9 

03.5 

66.5 

12 

13 

12.1 

72.8 

33.7 

94.8 

66.1 

17.8 

79.7 

42.0 

04.6 

67.5 

13 

14 

13.1 

73.8 

34.7 

95.8 

57.2 

18.8 

80.8 

43. 0        05. 6 

68.6 

14 

15 

614.1 

674.8 

735.7 

796.8 

858.2 

919.8 

981.8 

1044.1 

1106.  7 

1169.  7 

15 

16 

15.2 

75.8 

36.7 

97.8 

59.2 

20.9 

82.8 

45.1 

07.7 

70.7 

16 

17 

16.2 

76.8 

37.7 

98.9 

60.2 

21.9 

83.9 

46.1 

08.8 

71.8 

17 

18 

17.2 

77.9 

38.8 

99.9 

61.3 

22.9 

84.9 

47.2 

09.8 

72.8 

18 

19 

18.2 

78.9 

39.8 

800.9 

62.3 

24.0 

85.9 

48.2 

10.9 

73.9 
1174. 9 

19 

20 

619.2 

679.9 

740.8 

801.9 

863.3 

925.0 

987.0 

1049.3 

1111.9 

20 

21 

20.2 

80.9 

41.8 

02.9 

64.3 

26.0 

88.0 

50.3 

13.0 

76.0 

21 

22 

21.2 

81.9 

42.8 

04.0 

65.4 

27.1 

89.0 

51.3 

14.0 

77.0 

22 

23 

22  2 

82.9 

43.8 

05.0 

66.4 

28.1 

90.1 

52.4 

15.0 

78.1 

23 

24 

23!  2 

83.9 

44.9 

06.0 

67.4 

29.1 

91.1 

53.4 

16.1 

79.1 

_24_ 

25 

624.2 

684.9 

745.9 

807.0 

868.5 

930.1 

992.1 

1054. 5  [  1117. 1 

1180.  2 

25 

26 

25.3 

86.0 

46.9 

08.1 

69.5 

31.2 

93.2 

5.5.5  '      18.2 

81.2 

26 

27 

26.3 

87.0 

47.9 

09.1 

70.5 

32.2 

94.2 

56. 6         19. 2 

82.3 

27 

28 

27.3 

88.0 

48.9 

10.1 

71.5 

33.2 

95.3 

57. 6  1      20. 3 

83.3 

28 

29 

28.3 

89.0 

49.9 

11.1 

72.6 

34.3 

96.3 

58.6  1      21.3 

84.4 

29 

30 

629.3 

690.0 

751.0 

812.1 

873.6 

936.3 

997.3 

1059.  7 

1122.4 

1185.5 

30 

31 

30.3 

91.0 

52.0 

13.2 

74.6 

36.3 

98.4 

60.7 

23.4 

86.5 

31 

32 

31.3 

92.0 

53.0 

14.2 

75.6 

37.4 

99.4 

61.8 

24.5 

87.6 

32 

33 

32.3 

93.1 

54.0 

15.2 

76.7 

38.4 

1000.4 

62.8 

25.5 

88.6 

33 

34 

33.3 

94.1 

55.0 

16.2 

77.7 

39.4 

01.5 

63.9 
1064. 9 

26.6 

89.7 

34 

35 

634.3 

695.1 

756.0 

817.3 

878.7 

940.5 

1002.5 

1127.6 

1190.7 

35 

36 

35.4 

96.1 

57.1 

18.3 

79.7 

41.5 

03.6 

65.9 

28.7 

91.8 

36 

37 

36.4 

97.1 

58.1 

19.3 

80.8 

42.5 

04.6 

67.0 

29.7 

92.8 

37 

38 

37.4 

98.1 

69.1 

20.3 

81.8 

43.6 

05.6 

68.0 

30.8 

93.9 

38 

39 

38.4 

99.1 

60.1 

21.3 

82.8 

44.6 

06.7 

69.1 

31.8 

95.0 

39 

40 

639.4 

700.2 

761.1 

822.4 

88;j.8 

945.6 

1007.7 

1070. 1 

1132.9 

1196.0 

40 

41 

40.4 

01.2 

62.2 

23.4 

84.9 

46.7 

08.7 

71.2  i      &i.9 

97.1 

41 

42 

41.4 

02.  2 

63.2 

24.4 

85.9 

47.7 

09.8 

72.  2 

35.0 

98.1 

42 

43 

42.4 

03.  2 

64.2 

25.4 

86.9 

48.7 

10.8 

73.'  2 

36.0 

99.2 

43 

44 

43.4 

04.2 

65.2 

26. 5 

88.0 

49.7 

11.8 

74.3 

37.1 

1200.2 

44 

45 

644.5 

705. 2 

766.2 

827. 5 

889. 0 

950.8 

1012.9 

1075. 3 

1138.1 

1201.3 

4r> 

46 

45.5 

06.2 

67.3 

28.5 

90.0 

61.8 

13.9 

76.4 

39.2 

02. 3 

4i\ 

47 

46.5 

07.3 

68.3 

29.5 

91.0 

52.8 

15.0 

77.4 

40.2 

03.4 

47 

48 

47.5 

08.3 

69.3 

30.5 

92.1 

53.9 

16.0 

78.5 

41.3 

04.5 

4S 

49 

48.5 

09.3 

70.3 

31.6 

93.1 

64.9 

17.0 

79.5 

42.3 

a5.5 

49 

50 

649.5 

710.3 

771. 3 

832.6 

894.1 

955.9 

1018. 1 

1080.5 

1143.4 

1206.6 

50 

51 

60.5 

11.3 

72.3 

33.6 

95.2 

57.0 

19.1 

81.6 

44.4 

07.6 

51 

52 

51.5 

12.3 

73.4 

34.6 

96.2 

58.0 

20.2 

82.6 

45.5 

08.7 

52 

53 

62.5 

13.4 

74.4 

35.7 

97.2 

59.0 

21.2 

83.7 

46.5 

09.7 

53 

54 
55 

5.3.6 

14.4 

75.4 

36.7 

98.2 

60.1 

22.2 

84.7 

47.6 

10.8 

54 

654.6 

715.4 

776. 4 

837.7 

899.  3 

961.  r 

1023. 3' 

1085.8  1  1148.6 

1211.8 

65 

56 

55.6 

16.4 

77.4 

88.7 

900.3 

62.1 

24.3 

86. 8         49.  7 

12.9 

56 

67 

66.6 

17.4 

78.5 

39.8 

01.3 

63.2 

25.3 

87.  9        60.  7 

14.0 

57 

68 

67.6 

18.4 

79.5 

40.8 

02.3 

64.2 

26.4 

88.9        61.8 

16.0 

5S 

69 

68.6 

19.4 

80.5 

41.8 

as.  4 

66.2 

27.4 

89. 9         62. 8 

16.1 

69 

M. 

10° 

11° 

li" 

18° 

n" 

li° 

!«° 

1;°             IS' 

19° 

M 
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Meridional  Parta,  or 

Increased  Latitudes. 

Comp 

1 

293.465 

M. 

M° 

SI" 

«a° 

88° 

24° 

25° 

26° 

27° 

28° 

29° 

M. 

0 

1217. 1 

1280.  8 

1344.9 

1409. 5 

1474. 5 

1540.1 

1606.2 

1672. 9 

1740.  2 

1808. 1 

0 

1 

18.2 

81.9 

46.0 

10.6 

75.6 

41.2 

07.3 

74.0 

41.3 

09.2 

1 

19.3 

82.9 

47.1 

11.6 

76.7 

42.3 

08.4 

75.1 

42.4 

10.4 

2 

3 

20.3 

84.0 

48.1 

12.7 

77.8 

43.4 

09.5 

76.2 

43.6 

11.5 

3 

4 

21.4 

85.1 

49.2 

13.8 

78.9 

44.5 

10.6 

77.4 

44.7 

12.6 

1813.8 

4 
5 

5 

1222. 4 

1286. 1 

1350. 3 

1414. 9 

1480. 0 

1545.6 

1611.7 

1678. 5 

1745.8 

6 

23.5 

87.2 

51.4 

16.0 

81.1 

46.7 

12.9 

79.6 

46.9 

14.9 

6 

24.5 

88.3 

52.4 

17.1 

82.2 

47.8 

14.0 

80.7 

48.1 

16.1 

7 

8 

25.6 

89.3 

53.5 

18.1 

83.3 

48.9 

15.1 

81.8 

49.2 

17.2 

8 

9 

26.7 

90.4 

54.6 

19.2 

84.3 

50.0 

16.2 

82.9 

50.3 

18.3 

9 

10 

1227.  7 

1291. 5 

1355.7 

1420. 3 

1485. 4 

1551. 1 

1617.  3 

1684. 1 

1751.5 

1819.5 

10 

11 

28.8 

92.5 

56.7 

21.4 

86.5 

52.2 

18.4 

85.2 

52.6 

20.6 

11 

12 

29.8 

93.6 

57.8 

22.5 

87.6 

53.3 

19.5 

86.3 

53.7 

21.8 

12 

13 

30.9 

94.7 

58.9 

23.5 

88.7 

54.4 

20.6 

87.4 

54.8 

22.9 

13 

14 

32.0 

95.7 

59.9 

24.6 

89.8 

55.5 

21.7 

88.5 

56.0 

24.0 

14 

15 

12.33. 0 

1296. 8 

1361. 0 

1425.  7 

1490. 9 

1556. 6 

1622.  8 

1689.  7 

1757. 1 

1825. 2 

15 

16 

34.1 

97.9 

62.1 

26.8 

92.0 

57.7 

23.9 

90.8 

58.2 

26.3 

16 

17 

3.5.1 

98.9 

63.2 

27.9 

93.1 

58.8 

25.0 

91.9 

59.4 

27.5 

17 

IS 

36.2 

1300.0 

64.2 

29.0 

94.2 

59.9 

26.2 

93.0 

60.5 

28.6 

18 

19 
20 

37.3 

01.1 

6.5.3 

30.0 

95.2 

61.0 

27.3 

94.1 

61.6 

29.7 

19 

1238. 3 

1302. 1 

1366.  4 

1431. 1 

1496.  3 

1562. 1 

1628. 4 

1695.  3 

1762.  7 

1830. 9 

20 

21 

39.4 

03.2 

67.5 

32.2 

97.4 

63.2 

29.5 

96.4 

63.9 

32.0 

21 

22 

40.4 

04.3 

68.5 

33.3 

98.5 

64.3 

30.6 

97.5 

6.5.0 

33.2 

22 

23 

41.5 

05.3 

69.6 

34.4 

99.6 

65.4 

31.7 

98.6 

66.1 

34.3 

23 

24 

25 

42.6 

06.4 

70.7 

35.4 

1500.  7 

66.5 

32.8 

99.7 

67.3 

3.5.4 

24 

1243.  6 

1307. 5 

1371.8 

1436.  5 

1501.  8 

1567.6 

1633. 9 

1700. 9 

1768.4 

1836. 6 

25 

26 

44.7 

08.5 

72.8 

37.6 

02.9 

68.7 

35.0 

02.0 

69.5 

37.7 

26 

27 

45.7 

09.6 

73.9 

38.7 

04.0 

69.8 

36.1 

03.1 

70.7 

38.9 

27 

28 

46.8 

10.7 

75.0 

39.8 

05.1 

70.9 

37.3 

04.2 

71.8 

40.0 

28 

29 

47.9 

11.7 

76.1 

40.9 

06.2 

72.0 

38.4 

05.3 

72.9 

41.2 

29 

30 

1248. 9 

1312. 8 

1377. 1 

1442.0 

1507. 3 

1573. 1 

1639. 5 

1706. 5 

1774. 1 

1842. 3 

30 

31 

50.0 

13.9 

78.2 

43.0 

08.4 

74.2 

40.6 

07.6 

75.2 

43.4 

31 

32 

51.0 

14.9 

79.3 

44.1 

09.4 

75.3 

41.7 

08.7 

76.3 

44.6 

32 

33 

52.1 

16.0 

80.4 

45.2 

10.5 

76.4 

42.8 

09.8 

77.4 

45.7 

33 

34 

53.2 

17.1 

81.5 

46.3 

11.6 

77.5 

43.9 

10.9 

78.6 

46.9 

34 

35 

1254. 2 

1318. 2 

1382. 5 

1447.4 

1512.  7 

1578. 6 

1645.0 

1712. 1 

1779.  7 

1848. 0 

35 

36 

55.3 

19.2 

83.6 

48.5 

13.8 

79.7 

46.2 

13.2 

80.8 

49.2 

36 

37 

56.4 

20.3 

84.7 

49.5 

14.9 

80.8 

47.3 

14.3 

82.0 

50.3 

37 

38 

57.4 

21.4 

85.8 

50.6 

16.0 

81.9 

48.4 

15.4 

83.1 

51.4 

38 

39 

.58.5 

22.4 

86.8 

51.7 

17.1 

83.0 

49.5 

16.6 

84.2 

52.6 

39 

40 

1259. 5 

1323.5 

1387. 9 

1452.  8 

1518. 2 

1584. 1 

1650.6 

1717. 7 

1785.4 

1853.  7 

40 

41 

60.6 

24.6 

89.0 

53.9 

19.3 

a5.2 

51.7 

18.8 

86.5 

54.9 

41 

42 

61.7 

25.6 

90.1 

55.0 

20.4 

86.3 

52.8 

19.9 

87.6 

•     56.0 

42 

43 

62.7 

26.7 

91.1 

56.1 

21.5 

87.4 

53.9 

21.1 

88.8 

57.2 

43 

44 

6.3.8 

27.8 

92.2 

57.1 

22.6 

88.5 

55.1 

22.2 

89.9 

58.3 

44 

45 

1264.9 

1328. 9 

1393. 3 

1458. 2 

1523. 7 

1589. 6 

1656. 2 

1723. 3 

1791. 1 

1859. 5 

45 

46 

65.9 

29.9 

94.4 

59.3 

24.8 

90.7 

57.3 

24.4 

92.2 

60.6 

46 

47 

67.0 

31.0 

95.5 

60.4 

25.9 

91.8 

58.4 

25.5 

93.3 

61.8 

47 

48 

68.0 

32.1 

96.5 

61.5 

27.0 

92.9 

59.5 

26.7 

94.5 

62.9 

48 

49 

69.1 

3.3.1 

97.6 

62.6 

28.0 

94.1 

60.6 

27.8 

95.6 

64.0 

49 

50 

1270. 2 

1334.  2 

1398.  7 

1463.  7 

1529. 1 

1595.  2 

1661.7 

1728. 9 

1796.  7 

1865.  2 

50 

51 

71.2 

3.5.3 

99.8 

64.8 

30.2 

96.3 

62.9 

30.0 

97.9 

66.3 

51 

52 

72.3 

36.3 

1400. 9 

65.8 

31.3 

97.4 

64.0 

31.2 

99.0 

67.5 

52 

53 

73.4 

37.4 

01.9 

66.9 

32.4 

98.5 

65.1 

32.3 

1800.1 

68.6 

53 

54 

74.4 

38.5 

0.3.0 

68.0 

33.5 

99.6 

66.2 

33.4 

01.3 

69.8 

54 

55 

1  1275.5 

1339. 6 

1404. 1 

1469. 1 

1534. 6 

1600.7 

1667.  3 

1734.5 

1802. 4 

1870. 9 

55 

56 

76.6 

40.6 

05.2 

70.2 

35.7 

01.8 

68.4 

35.7 

03.5 

72.1 

56 

57 

77.6 

41.7 

06.2 

71.3 

36.8 

02.9 

69.5 

36.8 

04.7 

73.2 

57 

58 

78.7 

42.8 

07.3 

72.4 

37.9 

04.0 

70.7 

37.9 

05.8 

74.4 

58 

59 

79.7. 

43.8 

08.4 

73.5 

39.0 

05.1 

71.8 

39.1 

07.0 

75.5 

59 

M. 

20° 

21° 

22° 

2S° 

24° 

25° 

26° 

27° 

28° 

29° 

M. 
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TABLE  3. 

Meridional  Parte,  or  Increased  Latitudes. 

Comp.  2,34s,, 

M. 

80° 

81° 

82° 

33° 

84°               35° 

36° 

8!° 

88° 

39° 

sr. 

0 

1876.  7 

1946.0 

2016. 0 

2086.8 

2168.4 

2230.9 

2304.2 

2378. 5 

2463.8 

2530.2 

0 

1 

77.8 

47.1 

17.2 

88.0 

59.6 

32.1 

06.6 

79.8 

66.1 

31.5 

1 

2 

79.0 

48.3 

18.3 

89.2 

60.8 

33.3 

06.7 

81.0 

66.4 

32.8 

2 

3 

80.1 

49.4 

19.5 

90.3 

62.0 

34.5 

07.9 

82.3 

57.6 

34.0 

3 

4 

81.3 

50.6 

20.7 

91.5 

63.2 

35.7 

09.2 

83.5 

58.9 

35.3 

4 

5 

1882.4 

1951.  8 

2021.9 

2092.7 

2164.4 

2236.  9 

2310. 4 

2384.8 

2460.2 

25.36.  6 

5 

6 

83.6 

52.9 

23.0 

93.9 

65.6 

38.2 

11.6 

86.0 

61.4 

37.9 

6 

7 

84.7 

54.1 

24.2 

95.1 

66.8 

39.4 

12.9 

87.3 

62.7 

39.2 

7 

8 

86.9 

55.3 

25.4 

96.  3 

68.0 

40.6 

14.1 

88.5 

64.0 

40.5 

8 

9 

87.0 

56.4 

26.6 

97.5 

69.2 

41.8 

15.3 
2316. 6 

89.8 
2391.0 

65.2 
2466.6 

41.7 
2543.  0 

9 
10 

10 

1888.  2 

1957.  6 

2027.  7 

2098.7 

2170. 4 

2243. 0 

11 

89.3 

58.7 

28.9 

99.8 

71.6 

44.2 

17.8 

92.3 

67.8 

44.3 

11 

12 

90.5 

59.9 

30.1 

2101.0 

72.8 

45.5 

19.0 

93.5 

69.0 

45.6 

12 

13 

91.6 

61.1 

,31.3 

02.2 

74.0 

46.7 

20.3 

94.8 

70.3 

46.9 

13 

14 

92.8 

62.2 

32.4 

03.4 

75.2 

47.9 

21.5 

96.0 

71.6 

48.2 

14 

15 

1893.9 

196;j.  4 

2033. 6 

2104.6 

2176.  4 

2249.  1 

2322.7 

2397.3 

2472.  8 

2549.5 

15 

16 

95.1 

64.6 

34.8 

05.8 

77.6 

50.3 

24.0 

98.6 

74.1 

50.7 

16 

17 

96.2 

65.7 

36.0 

07.0 

78.8 

51.6 

2.5.2 

99.8 

76.4 

52.0 

17 

18 

97.4 

66.9 

37.1 

08.2 

80.0 

52.8 

26.4 

2401.0 

76.6 

.53.3 

18 

19 
20 

98.5 

68.1 

38.3 

09.4 

81.2 

54.0 

27.7 

02.3 

77.9 

.54.6 

19 

1899.7 

1969.2 

2039.5 

2110. 6 

2182. 5 

2255. 2 

2328.9 

2403.6 

2479. 2 

2555.9 

20 

21 

1900.8 

70.4 

40.7 

11.8 

83.7 

56.4 

30.1 

04.8 

80.4 

57.2 

21 

22 

02.0 

71.5 

41.8 

12.9 

84.9 

57.7 

31.4 

06.0 

81.7 

58.5 

22 

23 

03.1 

72.7 

43.0 

14.1 

86.1 

58.9 

32. 6 

07.3 

83.0 

59.8 

23 

24 

04.3 

7,3.9 

44.2 

15.3 

87.3 

60.1 

.33.8 

08.5 

84.3 

61.0 

24 

25 

1905.  5 

1975. 0 

2046.4 

2116.5 

2188.5 

2261.  3 

2335.1 

2409.8 

2485. 5 

2562.  3 

25 

26 

06.6 

76.2 

46.6 

17.7 

89.7 

62.6 

36.3 

11.1 

86.8 

6,3.6 

26 

27 

07.8 

77.4 

47.7 

18.9 

90.9 

63.8 

37.6 

12.3 

88.1 

64.9 

27- 

28 

08.9 

78.5 

48.9 

20.1 

92.1 

65.0 

38.8 

13.6 

89.3 

66.2 

28 

29 

10.1 

79.7 

50.1 

21.3 

93.3 

66.2 

40.0 

14.8 

90.6 

67.5 

29 

30 

1911.2 

1980.  9 

2061.3 

2122.6 

2194. 6 

2267.  4 

2341.3 

2416. 1 

2491. 9 

2568.8 

30 

31 

12.4 

82.0 

52.5 

23.7 

95.7 

68.7 

42.5 

17.3 

93.2 

70.1 

31 

32 

13.5 

83.2 

53.6 

24.9 

96.9 

69.9 

43.7 

18.6 

94.4 

71.4 

32 

33 

14.7 

84.4 

54.8 

26.1 

98.1 

71.1 

45.0 

19.8 

95.7 

72.7 

33 

34 

15.8 

85.5 

56.0 

27.3 

99.4 

72.3 

46.2 

21.1 

97.0 

73.9 

;« 

35 

1917.0 

1986.7 

2067.2 

2128. 6 

2200.6 

2273. 5 

2347.5 

2422.3 

2498. 3 

2575. 2 

:i5 

36 

18.2 

87.9 

68.4 

29.6 

01.8 

74.8 

48.7 

23.6 

99.5 

76.5 

36 

37 

19.3 

89.1 

59.6 

30.8 

03.0 

76.0 

49.9 

24.9 

2.500.8 

77.8 

37 

38 

20.5 

90.2 

60.7 

32.0 

04.2 

77.2 

61.2 

26.1 

02.1 

79.1 

38 

39 

21.6 

91.4 

61.9 

33.2 

06.4 

78.4 

52.4 

27.4 

03.4 

80.4 

39 

40 

1922. 8 

1992. 6 

2063.1 

2134.4 

2206.6 

2279. 7 

2353.7 

2428.6 

2604.6 

2581.7 

40 

41 

23.9 

93.7 

64.3 

.36.6 

07.8 

80.9 

54.9 

29.9 

«k9 

83.0 

41 

42 

25.1' 

94.9 

66.6 

36.8 

09.0 

82.1 

.56.1 

31.2 

07.2 

.S4.3 

42 

43 

26.3 

96.1 

66.6 

38.0 

10.2 

83.3 

57.4 

32.4 

08.5 

85.6 

43 

44 

27.4 

97.2 

67.8 

39.2 

11.5 

84.6 

58.6 

33.7 

09.7 

86.9 

44 

45 

1928. 6 

imis.  4 

2069.0 

2140. 4 

2212.  7 

2286.  8 

2359. 9 

2434.9 

2511.0 

2,588.2 

45 

46 

29.7 

99.6 

70.2 

41.6 

13.9 

87.0 

61.1 

36.2 

12.3 

89.5 

46 

47 

30.9 

2000.7 

71.4 

42.8 

15.1 

88.3 

62.4 

37.4 

13.6 

90.8 

47 

48 

32.0 

01.9 

72.6 

44.0 

16.3 

89.5 

63.6 

38.7 

14.8 

92.1 

48 

49 

33.2 

03.1 

73.7 

46.2 

17.6 

90.7 

64.8 
2366. 1 

40.0 

16.1 

93.4 
2594.7 

49 
.50 

50 

1934. 4 

2004.3 

2074. 9 

2146. 4 

2218. 7 

2291.9 

2441.2 

2517.4 

51 

35.5 

05.4 

76.1 

47.6 

19.9 

9.3.2 

67.  3 

42.6 

18.7 

96.0 

51 

52 

36.7 

06.6 

77.3 

48.8 

21.1 

94.4 

68.6 

43.7 

20.0 

97.3 

52 

53 

37.8 

07.8 

78.6 

50.0 

22.4 

95.  6 

69.8 

45.0 

21.2 

98.6 

53 

54 

39.0 

08.9 

79.7 

61.2 

23.6 

96.  9 

71.1 

46.3 

22.5 

99.8 

.54 

56 

1940.2 

2010. 1 

2080.8 

2152.4 

2224.  8 

2298. 1 

2372. 3 

2447.6 

2623.8 

2601.1 

56 

56 

41.3 

11.3 

82.0 

53.6 

26.0 

99.3 

73.6 

48.8 

26.1 

02.4 

56 

57 

42.5 

12.5 

83.2 

54.8 

27.2 

2300.  5 

74.8 

50.1 

26.4 

03.7 

57 

68 

43.6 

13.6 

84.4 

50.0 

28.4 

01.8 

76.1 

51.3 

27.6 

05.0 

58 

59 

44.8 

14.8 

86.6 

57.2 

29.6 

0,3.0 

77.3 

rc.3 

28.9 

06.3 

69 

^- 

80° 

81° 

82° 

»f 

«4» 

8&° 

86° 

87° 

88<> 

89° 

M. 
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Meridional  Parts,  or  Increased  Latitudes. 

Comp.  293166 

M. 

40° 

41° 

48° 

4S° 

44° 

46° 

46° 

47° 

48° 

49° 

M. 

0 

2607.6 

2686.2 

2766.  0 

2847.1 

2929.5 

3013.  4 

3098.7 

3185.6 

3274. 1 

3364.4 

0 

1 

08.9 

87.6 

67.4 

48.5 

30.9 

14.8 

3100.1 

87.1 

75.6 

65.9 

1 

2 

10.2 

88.9 

68.7 

49.9 

32.3 

,     16.2 

01.6 

88.5 

77.1 

67.4 

2 

3 

11.5 

90.2 

70.1 

51.2 

33.7 

17.6 

03.0 

90.0 

78.6 

69.0 

3 

4 

12.8 

91.5 

71.4 

52.6 

35.1 

19.0 

04.4 

91.4 

80.1 

70.5 

4 

5 

2H14. 1 

2692. 8 

2772.  8 

2853. 9 

2936. 5 

3020. 4 

3105. 9 

3192. 9 

3281.6 

3372. 0 

5 

6 

15.4 

94.2 

74.1 

55.3 

37.9 

21.8 

07.3 

94.4 

83.1 

73.5 

6 

7 

16.8 

95.5 

75.4 

56.7 

39.3 

23.3 

08.8 

95.8 

84.6 

75.1 

7 

8 

18.1 

96.8 

76.8 

58.0 

40.6 

24.7 

10.2 

97.3 

86.1 

76.6 

8 

9 

19.4 

98.1 

78.1 

59.4 

42.0 

26.1 

11.6 

98.8 

87.6 

78.1 

9 

10 

2620.  7 

2699. 5 

2779.5 

2860.  8 

2943.  4 

3027.5 

3113.1 

3200.2 

3289. 0 

.3379.6 

10 

11 

22.0 

2700.8 

80.8 

62.1 

44.8 

28.9 

14.5 

01.7 

90.5 

81.2 

11 

12 

23.3 

02.1 

82.2 

63.5 

46.2 

30.3 

16.0 

03.2 

92.0 

82.7 

12 

13 

24.6 

03.4 

83.5 

64.9 

47.6 

31.7 

17.4 

04.6 

93.5 

84.2 

13 

14 

25.9 

04.8 

84.8 

66.2 

49.0 

33.2 

18.  8  1      06. 1 

95.0 

85.7 

14 

15 

2627. 2 

2706.1 

2786. 2 

2867. 6 

2950.  4 

3034. 6 

3120. 3 

3207. 6 

3296. 5 

3387. 3 

15 

16 

28.5 

07.4 

87.5 

69.0 

51.8 

36.0 

21.7 

09.0 

98.0 

88.8 

16 

17 

29.8 

08.7 

88.9 

70.3 

53.2 

37.4 

23.2 

10.5 

99.5 

90.3 

17 

18 

31.1 

10.1 

90.2 

71.7 

54.5 

38.8 

24.6 

12.0 

3301. 0 

91.8 

18 

19 
20 

32.4 
2633. 7 

11.4 

91.6 

73.1 

55.9 

40.2 

26.0 

13.4 

02.5 

93.4 

19 

2712.  7 

2792. 9 

2874.  4 

2957.  3  1  3041.  7 

3127.5 

3214. 9 

3304.0 

3394. 9 

20 

21 

35.0 

14.0 

94.3 

75.8 

58.7 

43.1 

28.9 

16.4 

05.5 

96.4 

21 

22 

36.3 

15.4 

95.6 

77.2 

60.1 

44.5 

30.4 

17.9 

07.0 

98.0 

22 

23 

37.6 

16.7 

97.0 

78.6 

61.5 

45.9 

31.8 

19.3 

08.5 

99.5 

23 

24 

38.9 

18.0 

98.3 

79.9 

62.9 

47.3 

33.3 

20.8 

10.0 

3401.0 

24 

25 

2640.2 

2719. 3 

2799.7 

.2881.  3 

2964.3 

3048.7 

3134.  7 

3222.  3 

3311. 5 

3402.  6 

25 

26 

41.6 

20.7 

2801. 0 

82.7 

65.7 

50.2 

36.2 

23.7 

13.0 

04.1 

26 

27 

42.9 

22.0 

02.4 

84.0 

67.1 

51.6 

37.6 

25.2 

14.5 

0.5.6 

27 

28 

44.2 

23.3 

03.7 

8.5.4 

68.5 

53.0 

39.0 

26.7 

16.0 

07.2 

28 

29 

45.5 

24.7 

05.1 

86.8 

69.9 

54.4 

40.5 

28.2 

17.5 

08.7 

29 

30 

2646.8 

2726. 0 

2806. 4 

2888.  2 

2971. 3 

3055. 9 

3141.9 

3229.6 

3319.  0 

3410.  2 

30 

31 

48.1 

27.3 

07.8 

89.5 

72.7 

.    57.3 

43.4 

31.1 

20.5 

11.8 

31 

32 

49.4 

28.6 

09.1 

90.9 

74.1 

58.7 

44.8 

32.6 

22.1 

13.3 

32 

33 

50.7 

30.0 

10.5 

92.3 

75.5 

60.1 

46.3 

34.1 

23.6 

14.8 

33 

34 

52.0 

31.3  '      11.8 

93.7 

76.9 

61.5 

47.7 

35.6 

25.1 

16.4 

34 

35 

2653.  3 

2732.  6 

2813. 2 

2895. 0 

2978. 3 

3063. 0 

3149. 2 

3237. 0 

3326. 6 

3417. 9 

35 

36 

54.7 

34.0 

14.5 

96.4 

79.7 

64.4 

50.6 

38.5 

28.1 

19.5 

36 

37 

56.0 

35.3 

15.9 

97.8 

81.1 

65.8 

52.1 

40.0 

29.6 

21.0 

37 

38 

57.3 

36.6 

17.2 

99.2         82.5 

67.2 

53.5 

41.5 

31.1 

22.5 

38 

39 

40 

.58.6 

38.0 

18.6 

2900.5  1      .83.9 

68.7 

55.0 

42.9 

32.6 

24.1 

39 

26.59.  9 

2739.  3 

2820. 0 

2901.9     2985.3 

3070. 1 

3156. 4 

3244. 4 

3334. 1 

3425. 6 

40 

41 

61.2 

40.6 

21.3 

03.  3         86.  7 

71.5 

57.9 

45.9 

35.6 

27.2 

41 

42 

62.5 

42.0 

22.7 

04.  7         88. 1 

72.9 

59.4 

47.4 

37.1 

28.7 

42 

43 

63.9 

43.3 

24.0 

06.1  ;      89.5 

74.4 

60.8 

48.9 

38.6 

30.2 

43 

44 

65.2 

44.6 

25.4 

07.  4  1      90. 9 

75.8 

62.3 

50.3 

40.2 

31.8 

44 

45 

2666.  5 

2746. 0 

2826.  7 

2908.8  1  2992.3 

3077. 2 

3163.  7 

3251. 8 

3341. 7 

3433. 3 

45 

46 

67.8 

47.3 

28.1 

10.2  '      93.7 

78.7 

65.2 

53.3 

43.2 

34.9 

46 

47 

69.1 

48.6 

29.4 

11.6  1      95.1 

80.1 

66.6 

54.8 

44.7 

36.4 

47 

48 

70.4 

50.0 

30.8 

13.0  !      96.5 

81.5 

68.1 

56.3 

46.2 

38.0 

48 

49 

71.7 

51.3 

32.2 

14.  3  1      97. 9         82. 9 

69.5 

57.8 

47.7 

39.5 

49 

50 

2673. 1 

2752.  7 

2833. 5 

2915.  7  !  2999.  3 

3084. 4 

3171.0 

3259. 3 

3349. 2 

3441.0 

50 

51 

74.4 

54.0 

34.9 

17. 1  I  3000.  7 

85.8 

72.5 

60.7 

50.8 

42.6 

51 

52 

7.5.7 

55.3 

36.2 

18. 5        02. 1 

87.2 

73.9 

62.2 

52.3 

44.1 

52 

53 

77.0 

56.7 

37.6 

19.9         03.5 

88.7 

75.4 

63.7 

53.8 

45.7 

53 

54 
55 

78.3 
2679. 6 

58.0 
2759. 3 

39.0 

21.2  '      04.9 

90.1 

76.8 

65.2 

55.3 

47.2 

54 

2840.3 

2922.6     3006.3 

3091.5 

3178.  3 

3266.7 

3356. 8 

3448.  8 

■>D 

56 

81.0 

60.7 

41.7 

24. 0        07.  7 

93.0 

79.7 

68.2 

58.3 

50.3 

56 

57 

82.3 

62.0 

43.0 

25.4        09.2 

94.4 

81.2 

69.7 

59.9 

•    51.9 

57-- 

58 

83.6 

63.4 

44.4 

26. 8         10. 6 

95.8 

82.7 

71.1 

61.4 

53. 4 

58 

59 

84.9 

64.7 

45.8 

28.2        12.0 

97.3 

84.1 

72.6 

62.9 

55.0 

59 

M. 

40^ 

41C.       1       42C 

4S°       1       44° 

45° 

46° 

47° 

48° 

49° 

M. 
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TABLE  3. 

Meridional  Parte,  or 

ncreased  Latitudes. 

Comp. 

1 

293.465 

u. 

60° 

61° 

69° 

5»° 

64° 

55° 

66° 

67°       1        58° 

&»° 

M. 

0 

3456.5 

3550.6 

3646.7 

3745.1 

3845.7 

3948.8 

4054.5 

4163.  0  1  4274.  4 

4389.1 

0 

1 

58.1 

52.2 

48.4 

46.7 

47.4 

50.5 

56.3 

64.8         76.3 

91.0 

1 

0 

59.6 

53.8 

50.0 

48.4 

49.1 

52.3 

58.1 

66. 6         78. 2 

92.9 

2 

3 

61.2 

55.4 

51.6 

50.0 

50.8 

54.0         59.8 

68.5         80.1 

94.9 

3 

4 

62.7 

56.9 

53.2 

51.7 

52.5 

55.7  1      61.6  1 

70. 3         82. 0 

96.8 

4 

5 

3464.3 

3558.5 

3654.8 

3753. 4 

3854.2 

3957.  5  1  4063. 4 

4172. 1      4283.  9 

4398.  8 

5 

6 

65.9 

60.1 

56.5 

55.0 

55.9 

59.2  1      6.5.2 

74. 0         85. 7 

4400.7 

6 

7 

67.4 

61.7 

58.1 

56.7 

57.6 

61.0         67.0 

75.  8         87.  6 

02.6 

7 

8 

69.0 

63.3 

59.7 

58.3 

59.3 

62.  7  !      68. 8 

77.7  ,      89.5 

04.6 

8 

9 

70.5 

64.9 

61.3 

60.0 

61.0 

64.5 

70.6 

79.5  1      91.4 

06.5 

9 

10 

3472. 1 

3566.5 

3663.0 

3761.  7 

3862.7 

3966.2 

4072. 4 

4181.3 

4293.3 

4408.5 

10 

11 

73.6 

68.1 

61.6 

63.3 

64.4 

68.0 

74.2 

83.2 

96.2 

10.4 

11 

12 

75.2 

69.7 

66.2 

65.0 

66.1 

69.7 

76.0 

8.5.0 

97.1 

12.4 

12 

13 

76.7 

71.3 

67.9 

66.7 

67.8 

71.5 

77.7 

86.9 

99.0 

14.3 

13 

14 

78.3 

72.8 

69.5 

68.3 

69.5 

73.2 

79.5 

88.7 

4300.9 

16.3 

14 

15 

3479.9 

3574. 4 

3671. 1 

3770. 0 

3871. 2 

3975. 0 

4081.3 

4190.6  i  4302.8 

4418.2 

15 

16 

81.4 

76.0 

72.7 

71.7 

72.9 

76.7 

83.1 

92. 4  1      04.  7 

20.2 

16 

17 

83.0 

77.6 

74.4 

73.  S 

74.6 

78.5 

84.9 

94.  2  :      06. 6 

22.1 

17 

18 

84.5 

79.2 

76.0 

75.0 

76.3 

80.2 

86.7 

96. 1         08. 5 

24.1 

IS 

19 

86.1 

80.8 

77.6 

76.7 

78.1 

82.0 

88.5 

97. 9         10. 4 

26.1 

19 

20 

3487. 7 

3582.4 

3679. 3 

3778.3 

3879. 8 

3983.7 

4090.3 

4199.8 

4312. 3 

4428.0 

20 

21 

89.2 

84.0 

80.9 

80.0 

81.5 

85.5 

92.1 

4201.6 

14.2 

30.0 

21 

oo 

90.8 

86.6 

82.5 

81.7 

83.2 

87.2 

93.9 

03.5 

16.1 

31.9 

22 

23 

92.4 

87.2 

84.2 

83.3 

84.9 

89.0 

95.7 

05.3 

18.0 

33.9 

23 

24 

93.9 

88.8 

85.8 

85.0 

86.6 

90.7 

97.5 

07.2         19.9 

36.8 

24 

25 

3495. 5 

3590.4 

3687. 4 

3786. 7 

3888. 3 

3992. 5 

4099.3 

4209.0     4321.8 

4437.8 

25 

26 

97.1 

92.0 

89.1 

88.4 

90.0 

94.3 

4101.1 

10.  !t         23. 7 

39.8 

26 

27 

98.6 

93.6 

90.7 

90.0 

91.8 

96.0 

02.9 

12. 8         25. 6 

41.7 

27 

2S 

3500.  2 

95.2 

92.3 

91.7 

93.5 

97.8 

04.8 

14. 6         27. 5 

43.7 

28 

29 

01.8 

96.8 

94.0 

93.4 

95.2 

99.5 

06.6 

16. 5         29.  4 

45.7 

29 

30 

.1503.  3 

3598.  4 

3695. 6 

3795. 1 

3896.9 

4001.3 

4108. 4 

4218.3     4331.3 

4447.6 

30 

31 

04.9 

3600.0 

97.3 

96.8 

98.6 

03.1 

10.2 

20.2         33.2 

49.6 

31 

32 

06.5 

01.6 

98.9 

98.4 

3900.4 

04.8 

12.0 

22.0  1      35.2 

51.6 

32 

33 

08.0 

03.2 

3700. 5 

3800.1 

02. 1 

06.6 

13.8 

23. 9  ;      37. 1 

63.5 

33 

34 

09.6 

04.8 

02. 2 

01.8 

03.  H 

08.3 

15.6 

25.8         39.0 

56.6 

34 

35 

3511.2 

360li.  4 

3703.  8 

3803.5 

3905.  5 

4010. 1 

4117.4 

4227.6  1  4340.9 

4457.5 

35 

36 

12.7 

08.0 

05.5 

05.1 

07.2 

11.9 

19.2 

29.5  1       42.8 

69.4 

36 

37 

14.3 

09.6 

07.1 

06.8 

09.0 

13.6 

21.0 

31.3  1      44.7 

61.4 

37 

38 

15.9 

11.2 

08.7 

08.5 

10.7 

1.5.4 

22.9 

a3.  2         46. 6 

63.4 

38 

39 

17.5 

12.8 

10.4 

10.2 

12.4 

17.2 

24.7 

3.5.1         48.6 
4236.9     4350.6 

65.4 

39 

40 

3519.0 

3614.5 

3712.0 

3811.9 

3914. 1 

4018.9 

412o.  5 

4467.3 

40 

41 

20.6 

16.1 

13.7 

13.6 

15.9 

20.7 

28.3 

38.8  1      6S.4 

69.3 

41 

42 

22.2 

17.7 

15.3 

15.2 

17.6 

22.5 

30.1 

40.  7         54. 3 

71.3 

42 

43 

23.7 

19.3 

17.0 

17.0 

19.3 

24.3 

31.9 

42. 5         56. 2 

73.3 

43 

44 

25.3 

20.9 

18.6 

18.6 

21.0 

26.0 

33.8 

44.4        58.2 

75.3 

44 

45 

3526. 9 

3622.5 

3720.3 

3820.3 

3922. 8 

4027. 8 

4135.6 

4246. 3     4360. 1 

4477.2 

46 

46 

28.5 

24.1 

21.9 

22.0 

24.5 

29.6 

37.4 

48.1         62.0 

79.2 

46 

47 

30.1 

25.7 

23.6 

.  23.  7 

26.2 

31.4 

39.2 

50. 0        63. 9 

81.2 

47 

48 

31.6 

27.3 

25.2 

25.4 

28.0 

33.1 

41.0 

51.9         6.5.9 

83.2 

48 

49 

33.2 

29.0 
3630.  6 

26.9 
372875 

27.1 

29.7 

34.9 

42.9 

.53. 8  1      67.  8 

8.5.2 

49 

50 

3534.8 

3828.7 

3931.4 

4036. 7 

4144.7 

4255.  6  '  4369.  7 

4487.2 

50 

51 

36.4 

32. 2 

30.  2 

30.4 

33.  2 

38.5 

46.5 

57.5         71.7 

89.1 

51 

52 

37.9 

33.8 

31.8 

32.1 

34.9 

40.2 

48.3 

59. 4         73. 6 

91.1 

52 

53 

39.5 

3.5.4 

33. 5 

33.8 

36.  R 

42.0 

50.2 

61.3         75.5 

93.1 

53 

54 
55 

41.1 
1  3542.  7 

37.0 
3638.  6 

3.5.1 

,      35. 5 
3837.2 

38.4 
3940.1 

43.8 

52.0 

63. 1         77. 4 

9.5.1 

54 

3736. 8 

4045.  6 

4153. 8 

426.5.0     4379.4 

4497.1 

.55 

56 

1      44.3 

40.3 

38.4 

'      38.9 

41.  S 

47.4 

55.7 

66.9 

81.3 

99.1 

56 

57 

45.9 

41.  <) 

40.1 

40.6 

43.  6 

49.1 

57.5 

68.8 

8:1.2 

4501.1 

57 

58 

47.4 

43. 5 

41.7 

42.3 

45.  3 

50.9 

69.3 

70.7 

85.2 

03.1 

58   . 

59 
M. 

49.0 

45.1 

43.4 
if 

45.0 

47.0 

52.7 
54° 

61.1 

72.5 

87.1 

05.1 

59 

60° 

61° 

68° 

64° 

;      56° 

5;^ 

58° 

5»^ 

M. 

TABLE  3. 
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Meridional  Parte,  or 

Increased  Latitudes. 

Comp 

1 

'  293.466 

M. 

60° 

61° 

62° 

6S° 

64° 

65° 

66° 

67° 

68° 

6»° 

M. 

0 

4507.1 

4628.7 

4754.3 

4884.1 

5018.4 

5157.  6 

5302. 1 

5452.  4 

5609.1 

5772.  7 

0 

1 

09.1 

30.8 

56.4 

86.3 

20.6 

59.9 

04.6 

55.0 

11.8 

75.5 

1 

2 

11.1 

32.9 

58.6 

88.5 

22.9 

62.3 

07.0 

57.6 

14.4 

78.3 

2 

3 

13.1 

34.9 

60.7 

90.7 

25.2 

64.7 

09.5 

60.1 

17.1 

81.1 

3 

4 

15.1 

37.0 

62.8 

92.9 

27.5 

67.0 

11.9 

62.7 

19.8 

83.8 

4 

5 

4517. 1 

4639.  0 

4764.9 

4895. 1 

5029. 8 

5169. 4 

5314.  4 

5465.  2 

5622.  4 

5786. 6 

5 

6 

19.1 

41.1 

67.1 

97.3 

32.1 

71.8 

16.9 

67.8 

25.1 

89.4 

6 

7 

21.1 

43.2 

69.2 

99.5 

34.3 

74.2 

19.3 

70.4 

27.8 

92.2 

7 

8 

23.1 

45.2 

71.3 

4901.7 

36.6 

76.5 

21.8 

72.9 

30.5 

95.1 

8 

9 

25.1 

47.3 

73.5 

03.9 

38.9 

78.9 

24.3 

75.5 

33.2 

97.9 

9 

10 

4527.1 

4649.  4 

4775. 6 

4906.1 

5041.2 

6181.3 

5326.  7 

5477. 1 

5635.  9 

5800.  7 

10 

11 

29.1 

51.5 

77.8 

08.3 

43.5 

83.7 

29.2 

80.7 

38.5 

03.5 

11 

12 

31.1 

53.5 

79.9 

10.5 

45.8 

86.0 

31.7 

83.2 

41.2 

06.3 

12 

13 

33.1 

55.6 

82.0 

12.8 

48.1 

88.4 

34.2 

85.8 

43.9 

09.1 

13 

14 

35.1 

57.7 

84.2 

15.0 

50.4 

90.8 

36.6 

88.4 

46.6 

11.9 

14 

16 

4537.1 

4659.7 

4786. 3 

4917.  2 

5052.  7 

5193.  2 

5339. 1 

5491. 0 

5649.  3 

5814.  7 

15 

16 

39.2 

61.8 

88.5 

19.4 

55. 0 

95.6 

41.6 

93.6 

52.0 

17.6 

16 

17 

41.2 

63.9 

90.6 

21.6 

57.3 

98.0 

44.1 

96.2 

54.7 

20.4 

17 

18 

43.2 

66.0 

92.8 

23.9 

59.6 

5200.4 

46.6 

98.7 

57.4 

23.2 

18 

19 

45.2 

68.1 

94.9 

26.1 

61.9 

02.7 

49.1 

.5501.  3 

60.1 

26.0 

19 

20 

4547.  2 

4670. 1 

4797. 1 

4928.  3 

5064.2 

5205. 1 

5351.5 

5503. 9 

5662.  8 

5828. 9 

20 

21 

49.2 

72.2 

99.2 

30.5 

66.5 

07.5 

54.0 

06.5 

65.5 

31.7 

21 

22 

51.3 

74.3 

4801.4 

32.8 

68.8 

09.9 

56.5 

09.1 

68.2 

34.5 

22 

23 

53.3 

76.4 

03.5 

35.0 

71.1 

12.3 

59.0 

11.7 

70.9 

37.4 

23 

24 

55.3 

78.5 

0.5.7 

37.2 

73.4 

14.7 

61.5 

14.3 

73.7 

40.2 

24 

25 

4.557.  3 

4680. 6 

4807.  8 

4939.  4 

5075.7 

5217. 1 

5364. 0 

5516. 9 

5676. 4 

5843. 0 

25 

26 

59.3 

82.6 

10.0 

41.7 

78.1 

19.5 

66.5 

19.5 

79.1 

45.9 

26 

27 

61.4 

84.7 

12.1 

43.9 

80.4 

21.9 

69.0 

22.1 

81.8 

48.7 

27 

28 

63.4 

86.8 

14.3 

46.1 

82.7 

24.3 

71.5 

24.7 

84.5 

51.6 

28 

29 

65.4 

88.9 

16.5 

48.4 

85.0 

26.7 

74.0 

27.3 

87.3 

54.4 

29 

30 

4567.4 

4691.0 

4818.  6 

4950.  6 

5087.  3 

5229. 1 

5376.  5 

5529. 9 

5690. 0 

5857.3 

30 

31 

69.5 

93.1 

20.8 

52.9 

89.6 

■31.6 

79.0 

32.5 

92.7 

60.1 

31 

32 

71.5 

95.2 

23.0 

55.1 

92.0 

34.0 

81.5 

35.2 

95.4 

63.0 

32 

33 

73.5 

97.3 

25.1 

57.3 

94.3 

36.4 

84.0 

37.8 

98.2 

65.9 

33 

34 

75.6 

99.4 

27.3 

59. 6 

96.6 

38.8 

86.5 

40.4 

5700.9 

68.7 

34 

35 

4577.6 

4701.5 

4829. 5 

4961.8 

6098.9 

5241.  2 

5389. 1 

5543.  0 

5703. 6 

5871.  6 

35 

36 

79.6 

03.6 

31.6 

64.1 

5101.3 

43.6 

91.6 

■  45.6 

06.4 

74.4 

36 

37 

81.7 

05.7 

33.8 

66.3 

03.6 

46.0 

94.1 

48.3 

09.1 

77.3 

37 

38 

83.7 

07.8 

36.0 

68.6 

05.9 

48.5 

96.6 

50.9 

11.9 

80.2 

38 

39 

85.7 

09.9 

38.1 

70.8 

08.3 

50.9 

99.1 

53.5 

14.6 

83.1 

39 

40 

4587. 8 

4712. 0 

4840. 3 

4973. 1 

5110.  6 

5253. 3 

5401.6 

5556. 1 

5717.  3 

5885.9 

40 

41 

89.8 

14.1 

42.5 

75.3 

12.9 

55.7 

04.2 

58.8 

20.1 

88.8 

41 

42 

91.8 

16.2 

44.7 

77.6 

15.3 

58.2 

06.7 

61.4 

22.8 

91.7 

42 

43 

93.9 

18.3 

46.8 

79.8 

17.6 

60.6 

09.2 

64.0 

25.6 

94.6 

43 

44 

95.9 

20.4 

49.0 

82.1 

19.9 

63.0 

11.8 

66.7 

28.3 

97.4 

44 

45 

4598. 0 

4722.  5 

4851.2 

4984.3 

5122. 3 

5265. 4 

5414.3 

5569. 3 

5731. 1 

5900. 3 

45 

46 

4600.0 

24.6 

53.4 

86.6 

24.6 

67.9 

16.8 

71.9 

33.9 

03.2 

46 

47 

02.1 

26.7 

55.6 

88.9 

27.0 

70.3 

19.3 

74.6 

36.6 

06.1 

47 

48 

04.1 

28.9 

57.8 

91.1 

29.3 

72.8 

21.9 

77.2 

39.4 

09.0 

48 

49 

06.1 

31.0 

59.9 

93.4 

31.7 

75.2 

24.4 

79.9 

42.1 

11.9 

49 

50 

4608.  2 

4733.1 

4862. 1 

4995.6 

5134.0 

5277. 6 

5427.0 

5582. 5 

5744.9 

5914. 8 

50 

51 

10.2 

35.2 

64.3 

97.9 

36.4 

80.1 

29.5 

85.2 

47.7 

17.7 

51 

52 

12.3 

37.3 

66.5 

5000.2 

,38.7 

82.5 

32.0 

87.8 

50.4 

20.6 

52 

53 

14.3 

39.4 

68.7 

02.4 

41.1 

85.0 

.34.6 

90.5 

53.2 

23.5 

53 

54 

16.4 

41.6 

70.9 

04.7 

43.4 

87.4 

37.1 

93.1 

56.0 

26.4 

54 

55 

4618.  5 

4743.  7 

4873. 1 

5007.0 

5145. 8 

5289. 8 

5439.  7 

5595. 8 

5758. 8 

5929.3 

55 

56 

20.5 

45.8 

75.3 

09.3 

48.1 

92.3 

42.  2 

98.4 

61.5 

32.2 

56 

57 

22.6 

47.9 

77.5 

11.5 

50.5 

94.7 

44.8 

5601. 1 

64.3 

35.1 

57 

58 

24.6 

50.0 

79.7 

13.8 

52.8 

97.2 

47.3 

03.8 

67.1 

38.1 

58 

59 

26.7 

52.2 

81.9 

16.1 

55.2 

99.7 

49.9 

06.4 

69.9 

41.0 

59 

"  M. 

60" 

61° 

02° 

68° 

64° 

66° 

66° 

efo 

68° 

69° 

M. 
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TABLE  8. 

Meridional  Parts,  or  Increased  Latitudes. 

Co™P-  293.465 

M. 

70° 

71° 

72° 

78° 

74°       1       76° 

76° 

77° 

78°       1       70° 

M. 

0 

5943. 9 

6123. 5 

6312.5 

6512.0 

6723.2 

6947.7 

7187.3 

7444.4 

7721. 6 

8022.7 

0 

1 

46.8 

26.6 

15.8 

15.4 

26.8 

51.6 

91.5 

48.8 

26.4 

27.9 

1 

2 

49.7 

29.7 

19.0 

18.9 

30.5 

55.4 

95.6 

53.3 

31.3 

33.2 

2 

3 

52.7 

32.8 

22.3 

22.3 

34.1 

69.3 

99.7 

57.7 

36.1 

38.5 

3 

4 

55.6 

35.8 

25.5 

25.7 

37.7 

63.2 

7203. 9 

62.2 

40.9 

43.7 

4 

5 

5958. 5 

6138.9 

6328.8 

6529.1 

6741.4     6967.1 

7208. 0 

7466.7 

7745.8 

8049.0 

5 

6 

61.5 

42.0 

32.0 

32.6 

45. 0         70. 9 

12.2 

71.1 

50.6 

54.3 

6 

7  ;      64.4 

45.1 

35.3 

36.0 

48.  7  i      74. 8 

16.4 

75.6 

55.5 

59.6 

7 

8  !      67.  3 

48.2 

38.5 

39.5 

52.3  1      78.7 

20.5 

80.1 

60.3 

64.9 

8 

9         70.3 

51.3 

41.8 

42.9 

56.0  !      82.6 

24.7 

84.6 

65.2 

70.2 

9 

10     5973. 2 

6154. 4 

6345. 0  i  6546. 4 

6759.7     6986.5 

7228.9 

7489. 1 

7770. 1 

8075.5 

10 

U         76. 2 

57.5 

48.3 

49.8 

63.3  I      90.4 

33.1 

93.6 

74.9 

80.8 

11 

12         79. 1 

60.6 

51.6 

53.3 

67. 0         94.  3 

37.3 

98.1 

79.8 

86.1 

12 

13         82. 1 

63.7 

54.8 

56.7 

70.7  ,      98.3 

41.5 

7502.6 

84.7 

91.5 

13 

14         85.0 

66.8 

58.1 

60.2 

74.3  1  7002.2 

45.7 

07.1 

89.6 

96.8 

14 

15     5988. 0 

6169. 9 

6361.4 

6663.7 

6778. 0  1  7006. 1 

7249.9 

7511.7 

7794.5 

8102. 2 

15 

16         90.9 

73.0 

64.7 

67.1 

81.7  !      10.0 

54.1 

16.2 

99.4 

07.5 

16 

17         93.9 

76.1 

67.9 

70.6 

85.4         14.0 

58.3 

20.7 

7804.3 

12.9 

17 

18         96.9 

79.2 

71.2 

74.1 

89.  1         17. 9 

62.5 

25.3 

09.3 

18.3 

18 

19         99.8 

82.3 

74.5 

77.6 

92.  .S  1      21.8 

66.7 

29.8 

14.2 

23.7 

19 

20     6002.8 

6185.5 

6377.  8 

6581.0 

6796.5     7025.8 

7270.9 

7534.4 

7819. 1 

8129. 1 

20 

21         05.8 

88.6 

81.1 

84.5 

6800.2 

29.7 

75.2 

38.9 

24.1 

34.5 

21 

22         08. 7 

91.7 

84.4 

88.0 

03.9 

33.7 

79.4 

43.5 

29.0 

39.9 

22 

23         11. 7 

94.8 

87.7 

91.5 

07.6 

37.7 

83.7 

48.1 

34.0 

45.3 

23 

24         14.7 

98.0 

91.0 

95.0 

11.3 

41.6 

87.9 

52.7 

39.0 

50.8 

24 

25  1  6017.  7 

6201.1 

6394. 3 

6598.5 

6815.0 

7045.6 

7292.2 

7657. 3 

7844.0 

81.56. 2 

25 

26  1      20.7 

04.2 

97.6 

6602.0 

18.8 

49.6 

96.4 

61.8 

48.9 

61.6 

26 

27         23. 6 

07.4 

6400.9 

05.5 

22.5 

53.5 

7300.7 

66.4 

53.9 

67.1 

27 

28         26. 6 

10.5 

04.3 

09.0 

26.2  1      .57.5 

05.0 

71.0 

58.9 

72.6 

28 

29         29.6 

1.3.7 

07.6 

12.5 

30.0         61.5 

09.2 

75.7 

63.9 

78.0 

29 

80  I  6032.6 

6216. 8 

6410.9 

6616. 1 

6833.7     7065.5 

7313. 5 

7580.3 

7868.9 

8183.5 

30 

31  !      35.6 

20.0 

14.2 

19.6 

37.4         69.6 

17.8 

84.9 

74.0 

89.0 

31 

.32  I      38.6 

23.1 

17.6 

23.1 

41.2 

73.6 

22.1 

89.5 

79.0 

94.5 

32 

33 

41.6 

26.3 

20.9 

26.6 

44.9 

77.5 

26.4 

94.2 

84.0 

8200.0 

:« 

34 

44.6 

29.4 

24.2 

30.2 

48.7 

81.5 

30.7 

98.8 

89.1 

05.5 

.34 

6047.6 

6232. 6 

6427.6 

6633.7 

6852.4 

7085.6 

7335.0 

7603.4 

7894.1 

8211. 1 

35 

.36 

50.6 

35.8 

30.9 

37.2 

56.2 

89.6 

39.3 

08.1 

99.2 

16.6 

36 

37 

53.6 

38.9 

34.2 

40.8 

60.0 

93.6 

43.6 

12.8 

7904.2 

22.1 

37 

.38 

56.6 

42.1 

37.6 

44.3 

63.7 

97.6 

47.9 

17.4 

09.3 

27.7 

38 

.39 
40 

59.7 
6062.7 

46.3 

40.9 

47.9 

67.5 

7101.6 

52.3 

22.1 

14.4 

33.3 

39 

6248. 4 

6444.3 

6651.4 

6871.3 

7105.6 

7356.6 

7626. 8 

7919. 4 

8238.8 

40 

41 

65.7 

61.6 

47.6 

56.0 

75.1 

09.7 

60.9 

31.4 

M.6 

44.4 

41 

42 

68.7 

54.8 

51.0 

68.6 

78.9 

13.7 

65.3 

.36.1 

29.6 

50.0 

42 

43 

71.7 

58.0 

54.4 

62.1 

82.6 

17.8 

69.6 

40.8 

34.7 

66.6 

43 

44 

74.8 

61.2 

57.7 

65.7 

86.4 
6890.2 

21.8 

74.0 

45.5 

39.9 

61.2 

44 
46 

46 

6077.8 

6264.4 

6461.1 

6669.2 

7125.9 

7378.3 

7660.2 

7945.0 

8266.8 

46 

80.8 

67.6 

64.5 

72.8 

94.0 

29.9 

82.7 

66.0 

50.1 

72.4 

46 

47 

83.9 

70.8 

67.8 

76.4 

97.8 

34.0 

87.1 

69.7 

66.2 

78.1 

47 

48 

86.9 

74.0 

71.2 

80.0 

6901.7 

38.1 

91.4 

64.4 

60.4 

83.7 

48 

49 

89.9 

77.2 
6280.4 

74.6 

83.5 

05.5 

42.2 

95.8 
7400.2 

69.1 

66.5 

89.3 

49 
60 

50 

6093.0 

6478.0 

6687.1 

6909.3 

7146.2 

7673. 9 

7970.  7 

8295.0 

51 

96.0 

83.6 

81.4 

90.7 

13.1 

50.3 

04.6 

78.6 

76.9 

8300.7 

51 

52 

99.1 

86.8 

84.  S 

94.3 

16.9 

54.4 

09.0 

83.4 

81.0 

06.4 

52 

53 

6102. 1 

90.0 

88.2 

97.9 

20.8 

58.5 

13.4 

88.1 

86.2 

12.0 

53 

54 
55 

05.2 
6108.2 

93.2 

91.6 

6701.5 

24.6 

62.6 
7166.  7 

17.8 

92.9 
7697.  7 

91.4 

17.7 
8323.4 

54 

6296.4 

6495. 0 

6705.1 

6928.  4 

7422. 2 

7996.6 

66 

56 

11.3 

99.6 

98.4 

08.7 

32.3 

70.8 

26.6 

7702.6 

8001.8 

29.2 

66 

67 

14.3 

6302.9 

6501.8 

12.4 

36.1 

75.0 

31.1 

07.2 

07.0 

34.9 

67 

58 

17.4 

06.1 

05.2 

16.0 

40.0 

79.1 

35.6 

12.0 

12.2 

40.6 

58 

69 

20.5 

09.3 

08.6 

19.6 

43.8 

83.2 

39.9 

16.8 

17.6 

46.4 

59 

M.     1       70° 

71° 

78° 

78° 

74° 

76° 

76° 

77° 

7S° 

79° 

U. 
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Length  of 

a  Degree  in  Latitude  and 

Ixmgitude. 

Lat. 

Degree  of  Long. 

Degree  of  Lat 

Lat. 

Naut.  miles. 

Statute  miles. 

Meters. 

Naut.  miles. 

Statute  milee. 

Meters. 

0 

60. 068 

69. 172 

Ill  321 

59. 661 

68.704 

110  567 

0 

1 

0.059 

9.162 

1  304 

.661 

.704 

568 

1 

2 

0.031 

9.130 

1  253 

.662 

.705 

569 

2 

3 

59. 986 

9.078 

1  169 

.663 

.706 

570 

3 

4 

9.922 

9.005 

1  051 

.664 

.708 

573 

4 

5 

59.840 

68.911 

110  900 

59. 666 

68.  710 

110  576 

5 

6 

9.741 

8.795 

0  715 

.668 

.712 

580 

6 

7 

9.622 

8.660 

0  497 

.670 

.715 

584 

7 

8 

9.487 

8.504 

0  245 

.673 

.718 

589 

8 

9 

9.333 

8.326 

109  959 

.676 

.721 

595 

9 

10 

59. 161 

68.129 

109  641 

59. 680 

68.  725 

110  601 

10 

11 

8.971 

7.910 

9  289 

.684 

.730 

608 

11 

12 

8.764 

7.670 

8  904 

.687 

.734 

616 

12 

13 

8.538 

7.410 

8  486 

.692 

.739 

624 

13 

14 

8.295 

7.131 

8  036 

.697 

.744 

633 

14 

15 

58. 034 

66.  830 

107  553 

59.  702 

68.  751 

110  643 

15 

16 

7.756 

6.510 

7  036 

.707 

.757 

653 

16 

17 

7. 459 

6.169 

6  487 

.713 

.764 

663 

17 

18 

7.146 

5.808 

5  906 

.719 

.771 

675 

18 

19 

6.816 

5.427 

5  294 

.725 

.778 

686 

19 

20 

56. 468 

65.026 

104  649 

59.  732 

68.  786 

110  699 

20 

21 

6.102 

4.606 

3  972 

.739 

.794 

712 

21 

22 

5.720 

4.166 

3  264 

.746 

.802 

725 

22 

23 

5.321 

3.706 

2  524 

.754 

.811 

739 

23 

24 

4.905 

3.228 

1  754 

.761 

.820 

753 

24 

25 

54. 473 

62. 729 

100  952 

59.  769 

68.829 

110  768 

25 

26 

4.024 

2.212 

0  119 

.777 

.839 

783 

26 

27 

3.558 

1.676 

99  257 

.786 

.848 

799 

27 

28 

3.076 

1.122 

8  364 

.795 

.858 

815 

28 

29 

2.578 

0.548 

7  441 

.804 

.869 

832 

29 

30 

52.064 

59. 956 

96  488 

59. 813 

68. 879 

110  849 

30 

31 

1. 534 

9.345 

5  506 

.822 

.890 

866 

31 

32 

0.989 

8.716 

4  495 

.831 

.901 

883 

32 

33 

0.428 

8.071 

3  455 

.841 

.912 

901 

33 

34 

49.  851 

7.407 

2  387 

.851 

.923 

919 

34 

35 

49. 259 

56.725 

91  290 

59. 861 

68. 935 

110  938 

35 

36 

8.653 

6.027 

0  166 

.871 

.946 

956 

36 

37 

8.031 

5.311 

89  014 

.881 

.958 

975 

37 

38 

7.395 

4.579 

7  835 

.891 

.969 

994 

38 

39 

6.744 

3.829 

6  629 

.902 

.981 

111  013 

39 

40 

46.079 

53. 063 

85  396 

59.912 

68. 993 

111  033 

40 

41 

5.399 

2.281 

4  137 

.923 

69.006 

052 

41 

42 

4.706 

1.483 

2  853 

.933 

.018 

072 

42 

43 

4.000 

0.669 

1  543 

.944 

.030 

091 

43 

44 

3.280 

49.840 

0  208 

.954 

.042 

111 

44 

45 

2.546 

8.995 

78  849 

.965 

.054 

131 

45 
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TABLE  4. 

Length  of 

a  Degree  in  Latitude  and  Longitude. 

L«t. 

Degree  of  Long. 

Degree  of  Lat. 

Lat. 

Nam.  miles. 

Statnte  miles. 

Meters. 

Naut.  miles. 

SUtnte  miles. 

Helen. 

46 

42.546 

48.  995 

78  849 

69.965 

69.054 

Ill  131 

46 

46 

1.801 

8.136 

7  466 

.976 

.066 

151 

46 

47 

1.041 

7.261 

6  058 

.987 

.079 

170 

47 

4« 

0.268 

6.  372 

4  628 

.997 

.091 

190 

48             1 

49 

39.484 

5.469 

3  174 

60.008 

.103 

210 

49 

50 

38. 688 

44.552 

71  698 

60.019 

69.115 

111  229 

60 

1 

51 

7.880 

3.  621 

0  200 

.029 

.127 

249 

51 

52 

7.060 

2.676 

68  680 

.039 

.139 

268 

52 

53 

6.229 

1.719 

7  140 

.O.iO 

.151 

287 

63 

54 

5.386 

0.749 

5  578 

.060 

.163 

306 

64 

55 

34.532 

39.  766 

63  996 

60.070 

69. 176 

111  325 

55 

56 

3.668 

8.771 

2  395 

.080 

.086 

343 

56 

57 

2.794 

7.764 

0  774 

.090 

.197 

362 

57 

58 

1.909 

6.745 

59  135 

.100 

.209 

380 

58 

59 

1.015 

5.716 

7  478 

.109 

.220 

397 

59 

60 

30. 110 

34.674 

55  802 

60.118 

69. 230 

111  415 

60 

61 

29.197 

3.623 

4  110 

.128 

.241 

432 

61     i 

62 

8.275 

2.560 

2  400 

.137 

.251 

44S 

62 

63 

7.344 

1.488 

0  675 

.146 

.261 

464 

63 

64 

6.404 

0.406 

48  934 

.154 

.271 

480 

64 

65 

25.456 

29.315 

47  177 

60.162 

69. 281 

111  496 

do 

66 

4.501 

8.215 

5  407 

.170 

.290 

511 

66 

67 

3.538 

7.106 

3  622 

.178 

.299 

625 

67 

68 

2.567 

5.988 

1  823 

.186 

.308 

639 

68 

69 

1.590 

4.862 

0  012 

.193 

.316 

553 

69 

70 

20.606 

23.729 

38  188 

60.200 

69. 324 

111  566 

70 

71 

19. 616 

2.589 

6  353 

.207 

.332 

578 

71 

72 

8.619 

1.441 

4  506 

.213 

.340 

590 

72 

73 

7.617 

0.287 

2  648 

.220 

.347 

602 

73 

74 

6.609 

19. 127 

0  781 

.225 

.354 

613 

74 

75 

15.596 

17.960 

28  903 

60.231 

69.360 

111  623 

75 

76 

4. 578 

6.788 

7  017 

.236 

.3t;6 

6.33 

76 

77 

3.556 

5.611 

5  123 

.241 

.372 

642 

77 

78 

2.529 

4.428 

3  220 

.246 

.377 

650 

78 

79 

1.499 

3.242 

1  311 

.250 

.382 

658 

79 

80 

10. 465 

12. 05r 

19  394 

60.254 

69. 386 

111  665 

80 

81 

9.428 

10.867 

7  472 

.267 

.390 

671 

81 

82 

8. 388 

9.659 

5  545 

.260 

.394 

677 

82 

Ki 

7.345 

8.  458 

3  612 

.263 

.397 

682 

83 

84 

6.300 

7.  265 

1  676 

.265 

.400 

687 

84 

85 

5. 253 

6.049 

9  736 

60. 268 

69.402 

XU  691 

85 

86 

4.205 

4.842 

7  792 

.269 

.404 

694 

86 

87 

3.154 

3. 632 

6  846 

.270 

.405 

696 

87 

88 

2.103 

2.  422 

3  898 

.271 

.407 

698 

88 

89 

1.062 

1.211 

1  my 

.272 

.407 

699 

89 

90 

0 

0 

(1 

.272 

.407 

tHt<t 

9^1 
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Distance  of  an  Object  by  Two  Bearings. 

Difference 

between 
the  course 

Difference  between  the  cooree  imd  first  bearing,  in 

polnta 

and  second 
bearing,  in 

points. 

2 

2!i 

2« 

2 

K 

> 

35i 

SM            1 

3 

1.96 

1.09 

3} 

1.57 

0.94 

2.19 

1.31 

3i 

1.32 

0.84 

1.76 

1.12 

2.42 

1.53 

3i 

1.14 

0.76 

1.47 

0.99 

1.94 

1..30 

2.64 

1.77 

4 

1. 00  1  0.71 

1.27 

0.90 

1.62 

1.15 

2.12 

1.50 

2.85 

2.01 

M 

0.90 

0.66 

1.12 

0.83 

1.40 

1.04 

1.77 

1.31 

2.29 

1.69 

3.05 

2.26 

^ 

0.81 

0.  63 

1.00 

0.77 

1.23 

0.95 

1.53 

1.18 

1.91 

1.48 

2.45 

1.90 

3.25 

2.51 

4| 

0.74 

0.60 

0.91 

■0.73 

1.10 

0.89 

1.34 

1.08 

1.65 

1.32 

2.05 

1.65 

2.61 

2.10 

5 

0.69 

0.57 

0.83 

0.69 

1.00 

0.83 

1.20 

1.00 

1.45 

1.21 

1.77 

1.47 

2.19 

1.82 

5i 

0.64 

0..55 

0.77 

0.66 

0.92 

0.79 

1.09 

0.94 

1.30 

1.11 

1.56 

1.34 

1.88 

1.62 

5i 

0.60 

0.53 

0.72 

0.63 

0.85 

0.75 

1.00 

0.88 

1.18 

1.04 

1.39 

1.23 

1.66 

1.46 

5i 

0.57 

0.52 

0.68 

0.61 

0.79 

0.72 

0.93 

0.84 

1.08 

0.98 

1.26 

1.14 

1.48 

1.34 

6 

0.54 

0..50 

0.64 

0.59 

0.74 

0.69 

0.86 

0.80 

1.00 

0.92 

1.16 

1.07 

1.35 

1.24 

6J 

0.52 

0.49 

0.60 

0.57 

0.  70 

0.66 

0.81 

0.76 

0.93 

0.88 

1.07 

1.01 

1.23 

1.16 

6* 

0.50 

0.47 

0.58 

0.  55 

0.67 

0.64 

0.77 

0.73 

0.88 

0.84 

1.00 

0.96 

1.14 

1.09 

6| 

0.48 

0.46 

0.  55 

0.  54 

0.64 

0.62 

0.73 

0.71 

0.83 

0.80 

0.94 

0.91 

1.06 

1.03 

7 

0.  46 

0.45 

0.53 

0.52 

0.61 

0.60 

0.69 

0.68 

0.79 

0.77 

0.89 

0.87 

1.00 

0.98 

~i 

0.  45 

0.44 

0.51 

0.51 

0.59 

0.58 

0.67 

0.66 

0.75 

0.74 

0.84 

0.83 

0.94 

0.93 

7i 

0.43 

0.43 

0.50 

0.50 

0.57 

0.56 

0.64 

0.64 

0.72 

0.72 

0.80 

0.80 

0.90 

0.89 

v| 

0.42 

0.42 

0.48 

0.48 

0.55 

0.55 

0.62 

0.62 

0.69 

0.69 

0.77 

0.77 

0.86 

0.86 

8 

0.41 

0.41 

0.47 

0.47 

0.53 

0.53 

0.60 

0.60 

0.67 

0.67 

0.74 

0.74 

0.82 

0.82 

8i 

0.41 

0.41 

0.46 

0.46 

0.52 

0.52 

0.58 

0.58 

0.65 

0.65 

0.72 

0.72 

0.79 

0.79 

8J 

0.40 

0.40 

0.45 

0.45 

0.51 

0.51 

0.57 

0.57 

0.63 

0.63 

0.69 

0.69 

0.76 

0.76 

8| 

0.39 

0.39 

0.45 

0.44 

0.50 

0.50 

0.56 

0.55 

0.61 

0.61 

0.68 

0.67 

0.74 

0.73 

9 

0.39 

0.38 

0.44 

0.43 

0.49 

0.48 

0.55 

0.54 

0.60 

0.59 

0.66 

0.65 

0.72 

0.71 

9i 

0.39 

0.38 

0.44 

0.42 

0.49 

0.47 

0.54 

0.52 

0.59 

0.57 

0.64 

0.63 

0.70 

0.68 

9} 

0.38 

0.37 

0.43 

0.41 

0.48 

0.46 

0.53 

0.51 

0.58 

0.56 

0.63 

0.61 

0.69 

0.66 

9i 

0.38 

0..36 

0.43 

0.40 

0.48 

0.45 

0.52 

0.49 

0.57 

0.54 

0.62 

0.59 

0.67 

0.63 

10 

0.38 

0.35 

0.43 

0.40 

0.47 

0.44 

0.52 

0.48 

0.57 

0.52 

0.61 

0.57 

0.66 

0.61 

lOi 

0.38 

0.35 

0.43 

0.39 

0.47 

0.43 

0.52 

0.47 

0.56 

0.51 

0.61 

0.55 

0.65 

0.59 

lOJ 

0.38 

0..34 

0.43 

0.38 

0.47 

0.42 

0.51 

0.45 

0.56 

0.49 

0.60 

0.53 

0.65 

0.57 

10| 

0.39 

0.33 

0.43 

0.37 

0.47 

0.40 

0.51 

0.44 

0.56 

0.48 

0.60 

0.51 

0.64 

0.55 

11 

0.39 

0.32 

0.43 

0.36 

0.47 

0.39 

0.51 

0.43 

0.56 

0.46 

0.60 

0.50 

0.64 

0.53 

m 

0.39 

0.31 

0.44 

0.35 

0.48 

0.38 

0.52 

0.41 

0.56 

0.45 

0.60 

0.48 

0.64 

0.51 

iij 

0.40 

0.31 

0.44 

0.34 

0.48 

0.37 

0.52 

0.40 

0.56 

0.43 

0.60 

0.46 

0.63 

0.49 

11} 

0.41 

0.30 

0.45 

0.33 

0.49 

0.36 

0..52 

0.39 

0.56 

0.42 

0.60 

0.44 

0.64 

0.47 

12 

0.41 

0.29 

0.45 

0.32 

0.49 

0.  .35 

0..53 

0.37 

0.57 

0.40 

0.60 

0.43 

0.64 

0.45 

m 

0.42 

0.28 

0.46 

0..31 

0.50 

0.34 

0.54 

0.36 

0.57 

0.38 

0.61 

0.41 

0.64 

0.42 

12J 

0.43 

0.28 

0.47 

0.30 

0.51 

0.32 

0.55 

0.35 

0.58 

0.37 

0.61 

0.39 

0.65 

0.41 

121 

0.45 

0.27 

0.48 

0.29 

0.52 

0.31 

0.56 

0.33 

0.59 

0.  .35 

0.62 

0.37 

0.65 

0.39 

13 

0.46 

0.26 

0.50 

0.28 

0.53 

0.30 

0.57 

0.32 

0.60 

0.33 

0.63 

0.35 

0.66 

0.37 

13i 

0.48 

0.24 

0.51 

0.26 

0.55 

0.28 

0.58 

0.30 

0.61 

0.32 

0.64 

0.33 

0.67 

0.35 

13J 

0.50 

0.23 

0.53 

0.25 

0.57 

0.27 

0.60 

0.28 

0.63 

0.30 

0.66 

0.31 

0.69 

0.32 

13? 

0.52 

0.22 

0.  .55 

0.24 

0.59 

0.25 

0.62 

0.26 

0.65 

0.28 

0.68 

0.29 

0.70 

0.30 

14 

0.54 

0.21 

0.58 

0.22 

0.61 

0.23 

0.64 

0.24 

0.67 

0.26 

0.69 

0.27 

0.72 

0.28 
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Distance  of  an  Object  by  Two  Bearings. 

I'ilTprence 

bttween 
the  course 

Diflercnce  belween  the  course  and  first  bearing,  in 

points. 

and  second 
bearing,  in 

points. 

SK 

* 

*^       1 

♦«           1 

4K 

-' 

^H           1 

4i 

3.44 

2.76 

5 

2.76 

2.30 

3.62 

3.01 

5J 

2.31 

1.98 

2.91 

2.50 

3.80 

.3.26 

5*- 

1.99 

1.76 

2.44 

2.15 

3.05 

2.69 

3.96 

.3.49 

5} 

1.7.7 

1..59 

2.10 

1.90 

2.  .55 

2.31 

3.18 

2.88 

4.12 

3.72 

6 

I..17 

1.4.5 

1.85 

1.71 

2.20 

2.03 

2.66 

2.46 

3.31 

3.a5 

4.26 

3.94 

61 

1.42 

1.34 

1.65 

1.56 

1.94 

1.82 

2.29 

2.  16 

2.77 

2.61 

3.42 

3.22 

4.40 

4.14 

6} 

1.31 

1.2.5 

1..50 

1.44 

1.73 

1.66 

2.02 

1.93 

2.  38 

2.28 

2.86 

2.74 

3.  53 

.3.38 

6j 

1.21 

1.17 

1.38 

1..33 

1 .  57 

1.  .52 

1.81 

1.75 

2.  10 

2.04 

2.47 

2.39 

2.95 

2.87 

7 

1.13 

1.11 

1.27 

1.25 

1,44 

1.41 

1.64 

1.61 

1.88 

1.84 

2.17 

2.13 

2.55 

2.50 

7} 

1.06 

1.05 

1.  19 

1.17 

1.33 

1.32 

1.50 

1.49 

1.70 

1.69 

1.94 

1.92 

2.24 

2.22 

V* 

1.00 

1.00 

1.11 

1.11 

1.24 

1.24 

1.39 

1.38 

1..56 

1.55 

1.76 

1.76 

2.01 

2.00 

'i 

0.9b 

0.95 

1.05 

1.05 

1.17 

1.17 

1.30 

1..30 

1.45 

1.44 

1.62 

1.62 

1.82 

1.82 

8 

0.91 

0.91 

1.00 

1.00 

1.10 

1.10 

1.22 

1.22 

1.35 

1.35 

1..50 

1.50 

1.67 

1.67 

Si 

0.87 

0.87 

0.95 

0.95 

1.05 

1.05 

1.15 

1.15 

1.27 

1.26 

1.40 

1.39 

1.54 

1.54 

8* 

0.84 

0.83 

0.91 

0.91 

\.00 

1.00 

1.09 

1.09 

1.20 

1.19 

1.31 

1.30 

1.44 

1.43 

8j 

0.81 

0.80 

0.  88 

0.87 

0.  96 

0.  95 

1.04 

1.03 

1.14 

1.12 

1.24 

1.22 

1.35 

1.34 

9 

0.78 

0.77 

0.85 

0.  S3 

0,  92 

0.90 

1.00 

0. 98 

1.08 

1.06 

1.18 

1.15 

1.28 

1.25 
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0.86 

0.96 
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1.18 
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0.71 

0.  80 

0.77 

0.86 

0.83 

0.93 

0.89 
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0.96 
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0.68 

0.78 
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0.84 

0.79 

0.90 
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0.97 

0.91 
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0.97 

1.11 

1.04 
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0.71 

0.66 

0.77 

0.71 

0.82 

0,76 
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0.81 

0.94 

0,87 
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0.92 

1.07 

0.99 

101 

0.70 

0.63 

0.75 
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0.80 

0.72 

0.86 
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0.91 
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0.97 
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0.93 
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0.65 

0.79 

0.69 
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0.89 

0.78 
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0.83 
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0.88 
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0.97 

0.83 
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0.67 
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0.79 
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0.75 

llj 
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0.52 

0.71 
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0.75 
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0.79 

0.61 

0.83 

0.64 
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0.67 

0.91 
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0.78 
0.78 

0..58 
0.  .55 

0-£SL 
O.W 
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0.63 
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4.64 
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4.77 
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2.68 
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4.88 
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3.93 

4.97 

4.97 
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2.79 
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81 
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1.92 

1.92 
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4.04 

4.03 

8J 
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1.96 

1.95 
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2.49 

2.88 

2.87 
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3.36 

81 
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1.46 
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1.80 

1.78 
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1.98 
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2.  53 
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2.91 
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1.52 
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1.99 

2.27 
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2.51 
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1.31 

1.27 

1.42 
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1.81 

2.06 
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9} 
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1.19 
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1.46 
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1.51 

1.72 

1.65 
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2.08 

1.99 

9? 
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1,48 
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1.91 
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1.31 

1.21 

1.40 
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1.51 

1.39 
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1.77 
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0.  9!l 

1.17 
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1.25 

1.13 

1.33 

1.20 

1.42 

1.29 
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1.38 

l.a5 

1.49 
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0.94 
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1.20 

1.05 

1.27 

1.12 

1..35 

1.19 

1.44 

1.27 

1..55 
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lOj 

1.03 

0.  88 
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0.93 

1.  15 

0.99 

1.22 

1.04 

1.29 

1.11 

1.37 

1.18 
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1.25 
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0.  83 

l.a5 

0.88 
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1.17 
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0.  98 

0.  78 

1 .  03 

0.82 

1,08 

0.87 

1.13 

0.91 

1.19 

0.96 
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1.01 

1.32 

1.06 
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(1.  7.! 

1.00 

0.77 

1.05 

0.81 

1.10 
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1.15 

0.89 

1.21 

0.93 

1.27 

0.98 
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0.  ti9 
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0,  72 

1.02 

0.76 

1.07 

0.79 

1.12 
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0.86 
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0.90 
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0.71 
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1.09 

0.77 
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0.83 
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0.  91 

0.  61 

0.  94 

0.  63 

0.98 

0.  66 
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0.68 

1.06 

0.71 

1.10 

0.74 

1.14 

0.77 

!H| 

0.  90 

0.  57 

0.  93 

0.  .59 

0.  97 

0.61 
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0.66 
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0.68 
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0.71 

0.  8!l 

0.  53 

0.  92 
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0.  95 

0..57 

0.98 
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0.91 
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0.97 

0.54 
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0.59 
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0.  45 

0.  91 

0.47 
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0,  48 

0.  9»i 

0.49 

0,  99 

0.51 
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0.54 
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0.42 

0.  91 
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0.46 

1.00 
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0,92 

0,40 
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0.41 
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0.41 
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0.42 
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0.43 

14 

II.  H!l 

0.  34 
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Distance  of  an  Object  by  Two  Bearings. 

Difference 
between 
the  course 

Difference  between  the  coutse  and  first  bearing,  in  pointa. 

andsecond 

bearing:,  in 
points. 
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8K 

»H 
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5.07 

5.06 
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4.07 

4.05 

5.10 

5.08 
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3.41 
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4.06 

5.12 

5.06 

9 

2.94 
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2.95 
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3.34 
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4.97 
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2.60 
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2.96 
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4.11 

3.93 
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4.88 
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1.98 
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2.19 
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2.97 

2.79 
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4.77 
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1.92 
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1.95 
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2.96 
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3.76 

5.03 

4.64 

m 

1.78 
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1.93 
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m 
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1.79 
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2.06 
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2.94 

2.59 
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2.98 
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1.67 
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1.95 

1.67 
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1.82 
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2.91 
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1.57 
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1.39 
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1.94 

1.62 
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1.12 

1.48 

1.19 

1.57 
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1.68 

1.35 

1.80 

1.44 

1.93 
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2.10 

1.69 

2.29 

1.84 

lU 
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1.09 

1.49 
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1.58 
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1.92 
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1.28 

0.95 
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1.00 
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1.05 
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1.24 

1.78 

1.32 
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12 
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0.95 
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0.76 

1.24 
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0.98 
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0.72 
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0.74 
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0.77 
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0.87 

13 
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0.61 
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0.63 
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0.65 
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0.72 
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0.77 
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0.55 
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0.62 

1.24 

0.64 
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0.66 
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0.68 
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0.50 
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3.94 
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11 

2.88 
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2.74 

3.87 
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4.74 

3.94 

lU 
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2.04 

2.84 

2.28 

3.24 

2.61 

3.80 

3.05 

4.63 

3.72 
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2.27 

1.75 
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1.93 

2.79 

2.16 

3.18 

2.46 

3.72 

2.88 

4.52 
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Hi 

2.06 
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2.24 

1.66 

2.46 

1.82 

2.74 
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3.11 

2.31 

3.63 

2.69 

4.40 

3.20 

12 

1.89 

1.33 
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1.44 

2.20 

1.56 

2.41 

1.71 

2.68 

1.90 

3.04 

2.15 

3.53 

2.50 

4.26 

3.01 

12i 

1.75 

1.18 

1.86 

1.25 

2.00 

1.34 

2.16 

1.45 

2.36 

1.59 

2.62 

1.76 

2.95 

1.98 

3.42 

2.30 

12J 

1.62 

1.03 

1.72 

1.09 

1.83 

1.16 

1.96 

1.24 

2.11 

1.34 

2.30 

1.46 

2.55 

1.62 

2.86 

1.82 

12f 

1.53 

0.91 
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1.69 

1.01 

1.80 

1.07 

1.92 

1.14 

2.06 

1.23 

2.24 

1.34 

2.47 

1.47 

13 

1.44 

0.80 

1.51 

0.84 

1.58 

0.88 

1.66 

0.92 

1.76 

0.98 

1.87 

1.04 

2.01 

1.11 

2.17 

1.21 

13i 

1.37 

0.71 

1.42 

0.73 

1.48 

0.76 

1.55 

0.80 

1.63 

0.84 

1.72 

0.88 

1.82 

0.94 

1.94 

1.00 

13} 

1.31 

0.62 

1.35 

0.64 

1.40 

0.66 

1.46 

0.69 

1.52 

0.72 

1.59 

0.75 

1.67 

0.79 

1.76 

0.83 

13i 

1.25 

0.54 

1.29 

0.55 

1.33 

0.57 

1.38 

0.59 

1.42 

0.61 

1.48 

0.63 

1.54 

0.66 

1.62 

0.69 

14 

1.21 

0.46 

1.24 

0.47 

1.27 

0.49 

1.31 

0.50 

1.35 

0.52 

1.39 

0.53 

1.44 

0.55 

1.50 

0.57 

na 

UK       1 

UK 

X.       1 

12K 

12« 

12M 

18            1 

12} 

4.12 

2.77 

12} 

3.31 

2.10 

3.96 

2.51 

i2i 

2.77 

1.65 

3.18 

1.90 

3.80 

2.26 

13 

2.38 

1.32 

2.66 

1.48 

3.05 

1.69 

3.62 

2.01 

13} 

2.10 

1.08 

2.29 

1.18 

2.55 

1.31 

2.91 

1.50 

3.44 

1.77 
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1.88    0.89 

2.02 

0.95 

2.20 

1.04 

2.44 

1.15 

2.76 

1.30 

3.25 

1.53 

13i 

1.70;  0.73 

1.81  I 

0.77    1.94 

0.83 

2.10 

0.90 

2.31 

0.99 

2.61 

1.12 

3.05 

1.31 

14 

1.56    0.60 
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0.63    1.73 

0.66 

1.85 

0.71 

1.99 

0.76 

2.19 

0.84 

2.45 

0.94    2.85 

1.09 
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TABLE  5B. 

Distance  of  an  Object  by  Two  Bearings. 

Difference 
between 
the  course 

Difference  between  the  coarse  and  first  bearing. 

and  second 
bearing. 

2(F 

0»0 

040 

aeo 

ago    . 

88° 
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>o 

30° 

1.97    0.98 

32 

l.tj4    0.87 

2.16    1.14 

34 

1.41    0.79 

1.80    1.01 

2.34 

1.31 

36 

1.24    0.73 

1.55    0.91 

1.96 

1.15 

2.52 

1.48 

38 

1.11     0.  «K 

1.36    0.84 

1.68 

1.04 

2.11 

1.30 

2.70 

1.66 

40 

1.00    0.64 

1.21    0.78 

1.48 

0.95 

1.81 

1.16 

2.  26 

1.45 

2.88 

1.85 

42 

0.91    0.61 

1. 10  1  0.  73 

1.32 

0.88 

1..59 

1.06 

1.94 

1.30 

2.40 

1.61 

3.05 

2.04 

44 

0.  84    0.  58 

1.  00  >  0.  69 

1.19 

0.83 

1.42 

0.98 

1.70     1.18 

2.07 

1.44 

2.55 

1.77 

46 

0.78    0.56 

0. 92  1  0.  66 

1.09 

0.78 

1.28 

0.92 

1..52  I  1.09 

1.81 

1.30 

2.19 

1..58 

48 

0.73    0.54 

0.  85    0.  64 

1.00 

0.74 

1.17 

0.87 

1.37      1.02 

1.62 

1.20 

1.92 

1.43 

SO 

0.68    0.52 

0.  80    0.  61 

0.93 

0.71 

1.08 

0.83 

1.  25  1  0.  96 

1.46 

1.12 

1.71 

1.31 

52 

0.65    0.51 

0.  75    0. 59 

0.87 

0.68 

1.00 

0.79 

1.15 

0.91 

1.33 

1.05 

1.55 

1.22 

54 

0.61    0.49 

0.  71  !  0.  57 

0.81 

0.66 

0.93 
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Distance  of  an  Object  by  Two  Bearings. 
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0.72 

0.36 

0.74 

0.37 

152 

0.63 

0.30 

0.(35 

0.31 

0.67 

0.32 

0.69 

0.33 

0.71 

0.33 

0.73 

0.34 

0.75 

0.35 

154 

0.65 

0.28 

0.67 

0.29 

0.68 

0.30 

0.70 

0.31 

0.72 

0.32 

0.74 

0.32 

0.76 

0.33 

156 

0.66 

0.27 

0.68 

0.28 

0.70 

0.28 

0.72 

0.29 

0.73 

0.30 

0.75 

0..30 

0.77 

0.31 

158 

0.67 

0.25 

0.69 

0.26 

0.71 

0.27 

0.73 

0.27 

0.74 

0.28 

0.76 

0.28 

0.78 

0.29 

160 

0.69 

0.24 

0.71 

0.24 

0.73 

0.  25 

0.74 

0.  25 

0.76 

0.26 

0.77 

0.26 

0.79 

0.27 
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Distance  of  an  Object  by  Two  Bearings. 

Difference 
between 
the  course 
and  Hecond 
bearing. 

Dlilerence  between  the  conne  and  flret  bearing. 

48° 

oO° 

o2° 

&4° 

66° 

68° 

•0° 

58° 

4.28 

3.63 

60 

3.67 

3.10 

4.41 

3.82 

62 

3.07 

2.71 

3.68 

3.25 

4.54 

4.01 

64 

2.70 

2.42 

3.17 

2.85 

3.79 

3.41 

4.66 

4.19 

66 

2.40 

2.20 

2.78 

2.54 

3.26 

2.98 

3.89 

3.55 

4.77 

4.36 

68 

2.17 

2.01 

2.48 

2.30 

2.86 

2.65 

3.34 

3.10 

3.99 

3.71 

4.88 

4.53 

70 

1.98 

1.86 

2.24 

2.10 

2.55 

2.39 

2.94 

2.76 

3.43 

3.22 

4.08 

3.83 

4.99 

4.69 

72 

1.83 

1.74 

2.04 

1.94 

2.  30 

2.19 

2.62 

2.49 

3.01 

2.86 

3.51 

3.33 

4.17 

3.96 

74 

1.70 

1.63 

1.88 

1.81 

2.10 

2.02 

2.37 

2.27 

2.68 

2.  .58 

.3.08 

2.96 

3.58 

3.44 

76 

1.58 

1.54 

1.75 

1.70 

1.94 

1.88 

2.16 

2.10 

2.42 

2.  35 

2.74 

2.66 

3.14 

,3.05 

78 

1.49 

1.45 

1.63 

l.(iO 

1.80 

1.76 

1.99 

1.95 

2.  21 

2.16 

2.48 

2.43 

2.80 

2.74 

80 

1.40 

1.38 

1.53 

1.51 

1.68 

1.65 

1.85 

1.82 

2.04 

2.01 

2.  26 

2.23 

2.53 

2.49 

82 

1.33 

1..32 

1.45 

1.43 

1.58 

1.56 

1.72 

1.71 

1.89 

1.87 

2.08 

2.06 

2.31 

2.  2it 

84 

1.26 

1.26 

1.37 

1.36 

1.49 

1.48 

1.62 

1.61 

1.77 

1.76 

1.93 

1.92 

2.13 

2.  12 

86 

1.21 

1.20 

1.30 

1.30 

1.41 

1.41 

1.53 

1.52 

1 .  66 

1.65 

1.81 

1.80 

1.98 

1.97 

88 

l.ltl 

1.16 

1.24 

1.24 

1.34 

1.34 

1.45 

1.45 

1.56 

1..56 

1.70 

1.70 

1.84 

1.84 

<)() 

1.11 

1.  II 

1.  19 

1.19 

1.28 

1.28 

1.38 

1.38 

1.48 

1.48 

1.60 

1.60 

1.73 

1.73 

92 

1.07 

1.07 

I.  14 

1.14 

1.23 

1.23 

1.31 

1.31 

1.41 

1.41 

1.52 

1.52 

1.63 

1.63 

S»4 

1.03 

1 .  o:! 

1.  lO'  1.10 

1.18 

1.17 

1.26 

1.26 

I.. 35 

1.34 

1.44 

1.44 

1..55 

I.. 54 

96 

1.00 

0.  99 

1.96     1.06 

1.13 

1.  13 

1.21 

1.20 

1.29 

1.28 

i.;w 

1.37 

1.47 

1.47 

y8 

0.97 

0.  96 

1.03,  1.02 

1.10 

1 .  08 

1.16 

1.15 

1.24 

1.23 

1..32 

1.31 

1.41 

1.39 

100 

0.  94 

0.  93 

I.(H)    0.98 

1.06 

1.04 

I.  12 

I. 11 

1.19 

1.18 

1.27 

1.25 

i.:« 

1.33 

102 

n.  92 

0.90 

0.97    0.95 

1.03 

1.01 

l.Oit 

1.06 

1.15 

1.13 

1.22 

1.19 

1.2Vt 

1.27 

104 

O.SH) 

0.87 

0.95    0.92 

I.  00 

0.97 

1.06 

1.02 

1.12 

1.08 

1.18 

1.14 

1.25 

1.21 

10(> 

(1.  88 

0.84 

0.92    0.89 

0.97 

0.94 

1.03 

0.99 

1.09 

1.04 

1.14 

I.  10 

1 .  20 

1.16 

108 

(1.  S6 

0.82 

0.  90    0.  86 

0.  95 

0.  90 

I.  00 

0.95 

1.05 

1.00 

l.Il 

1.05 

1.17 

1.11 

no 

0.84 

0.  79 

0.88    0.83 

0.  93 

0.87 

0.98 

0.  92 

1.02 

0.96 

1.08 

1.(11 

1.13 

1.06 

112 

0.  83 

0.77 

0.87 

0.80 

0.91 

0.84 

0.  95 

0.  88 

1.00 

0.93 

1.05 

0.97 

l.IO 

1.02 

114 

0.  81 

0.74 

0.8,5 

0.78 

0.89 

0.82 

0.  93 

0.  .H5 

0.98 

0.89 

1.02 

o.w 

1.07 

0.98 

116 

0.80 

0.  72 

0.84 

0.75 

0.88 

0.  79 

0.  92 

0.  82 

O.iMi 

0.8,5 

1.00 

0.90 

1.04 

0.94 

118 

0.  79 

0.  70 

0.  83 

0.73 

0.  86 

0.  76 

0.  90 

0.  79 

0.  94 

0.83 

0.  98 

0.86 

1.02 

0.90 

120 

0.78 

0.  68 

0.  82 

0.71 

0.  85 

0.74 

0.  89 

0.77 

0.91 

0.80 

0.  96 

0.83 

l.(X) 

0.87 

122 

0.77 

0.  (i6 

0.81 

0.68 

0.84 

0.71 

0.87 

0.  74 

0.90 

0.77 

0.  95 

0.80 

0.98 

0.  8;i 

124 

0.77 

0.  63 

0.80 

0.66 

0.83 

0.  69 

0.  86 

0.71 

0. 90 

0.74 

0.  93 

0.77 

0.96 

o.,so 

126 

0.  76 

0.  6! 

0.  79 

0.  (H 

0.  82 

0.  6(; 

0.  85 

0.  69 

0.  88 

0.71 

0.91 

0.74 

0.95 

0.77 

128 

0.  75 

(1.  59 

0.  78 

0.  (;2 

0.81 

0.  64 

0.  84 

0.  6(i 

0.87 

0.  69 

0.90 

0.71 

0.93 

0,74 

i:{(l 

0.  75 

0.  57 

0.  78 

0.  60 

0.81 

0.62 

0.83 

0.  64 

0.86 

0.  (>6 

0.89 

0.  68 

0.  92 

0.71 

i:{2 

0.  75 

0.  5(J 

0.77 

(1.  57 

0.  80 

0.59 

0.83 

0.  61 

0.  85 

O.I>4 

0.88 

0.  66 

0.91 

0.  68 

i:j4 

0.74 

0.54 

0.77 

0.  55 

0.  80 

0.57 

0.82 

0.  59 

0.85 

0.  61 

0.87 

0.  63 

0.90 

0.  65 

1S6 

0.  74 

0.  52 

0.77 

0.  53 

0.80 

0.  55 

0.  82 

0.57 

0.84 

0.  ,58 

0.87 

0.60 

0.89 

0.  (!2 

188 

0.74 

0.  50 

0.77 

0.51 

0.79 

0.  53 

0.81 

0.  54 

0.84 

0.  56 

0.86 

0.68 

0,  ,S9 

(1.  .59 

140 

0.74 

t).  48 

0.77 

0.49 

0.  79 

0.51 

0.81 

0.  52 

0.83 

0.  54 

0.86 

0.,56 

0.88 

(I..-.7 

142 

0.  74 

0.  46 

0.77 

0.47 

0.  79 

0.49 

0.81 

0.  50 

0.83 

0.51 

0.  R5 

0.  ,52 

0.87 

(I.  54 

144 

(1.  75 

9.  44 

0.  77  j  0.  45 

0.  79 

0.46 

0.  81 

0.48 

0.  8.3 

0.49 

0.85 

0.  ,50 

0.87 

0.  51 

146 

0.  75 

0,  42 

9.  77 

0.  43 

0.  79 

0.44 

0.81 

0.45 

0.83 

0.  46 

0.85 

0.47 

0.87 

0.49 

148 

0.  76 

0.  40 

9.  77 

0.41 

0.79 

0.  42 

0.  81 

0.43 

0.  8,3 

0.44 

0.85 

0.  45 

0.  87 

0.46 

l-)0 

0.  76 

0.  38 

0.  78 

0.  39 

0.  80 

0.40 

0.81 

0.41 

0.  8;{ 

0.  42 

0.85 

0.42 

0.87 

0.  43 

l.')2 

(1.77 

0.  ;«i 

0.  78 

0.  37 

0.  80 

0.  38 

0.  82 

0.  38 

0.  83 

0.39 

0.85 

0.  40 

0.,S7 

0.41 

154 

0.77 

0.  .t4 

0.79 

0.  ;i.5 

0.81 

0.;i.5 

0.82 

0.  36 

0.84 

0.  37 

0.85 

0.37 

0.87 

0.38 

156 

II.  78 

0.  ;{2 

0.  80 

0.  32 

0,81 

o.:« 

0.  83 

0.  34 

0.  ,84 

0.  34 

0.  ,86 

0.35 

0.87 

0.35 

15H 

(1.  79 

0.  .30 

0.  81 

0.  30 

0.  82 

0.31 

0.  83 

0.  31 

0.  ,8,5 

0.  32 

0.  86 

0.  32 

0.87 

().:« 

|i;(l 

1 1.  M 1 

l>.  27 

(1.  S2 

II.  28 

0,  s;i 

II.  2.S 

0.84 

0.  29 

0.  8,5 

0.  29 

0.  86 

0.  .30 

0.  ss 

0. ;«) 
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Distance  of  an  Object  by  Two  Bearings. 

Difference 

between 

the  course 

indseeond 

bearing. 

Difference  between  the  course  and  first  bearing. 

62° 

64" 

66° 

68° 

70° 

72° 

74» 

76° 

72° 

5.08 

4.84 

74 

4.25 

4.08 

5.18 

4.98 

76 

3.65 

3.54 

4.32 

4.19 

5.26 

5.10 

78 

3.20 

3.13 

3.72 

3.63 

4.39 

4.30 

5.34 

5.22 

80 

2.86 

2.81 

3.26 

3.21 

3.78 

3.72 

4.46 

4.39 

5.41 

5.33 

82 

2.58 

2.56 

2.91 

2.88 

3.31 

3.28 

3.83 

3.80 

4.52 

4.48 

5.48 

5.42 

84 

2.36 

2.34 

2.63 

2.61 

2.96 

2.94 

3.36 

3.35 

3.88 

3.86 

4.57 

4.55 

5.54 

5.51 

86 

2.17 

2.17 

2.40 

2.39 

2.67 

2.66 

.3.00 

2.99 

3.41 

3.40 

3.93 

3.92 

4.62 

4.61 

5.59 

5.57 

88 

2.01 

2.01 

2.21 

2.21 

2.44 

2.44 

2.71 

2.71 

3.04 

3.04 

3.45 

3.45 

3.97 

3.97 

4.67 

4.66 

90 

1.88 

1.88 

2.05 

2.05 

2.25 

2.25 

2.48 

2.48 

2.75 

2.75 

3.08 

3.08 

3.49 

3.49 

4.01 

4.01 

92 

1.77 

1.76 

1.91 

1.91 

2.08 

2.08 

2.28 

2.28 

2.51 

2.51 

2.78 

2.78 

3.11 

3.11 

3.  .52 

3.52 

94 

1.67 

1.66 

1.80 

1.79 

1.95 

1.94 

2.12 

2.11 

2.31 

2.30 

2.54 

2.53 

2.81 

2.80 

3.14 

3.13 

96 

1.58 

1..57 

1.70 

1.69 

1.83 

1.82 

1.97 

1.96 

2.14 

2.13 

2.34 

2.33 

2.57 

2.55 

2.84 

2.82 

98 

1.50 

1.49 

1.61 

1.59 

1.72 

1.71 

1.85 

1.84 

2.00 

1.98 

2.17 

2.15 

2.36 

2.34 

2.  .59 

2.56 

100 

1.43 

1.41 

1.53 

1.51 

1.63 

1.61 

1.75 

1.72 

1.88 

1.85 

2.03 

2.00 

2.19 

2. 16 

2.39 

2.35 

102 

1..37 

1.34 

1.46 

1.43 

1.55 

1.52 

1.66 

1.62 

1.77 

1.73 

1.90 

1.86 

2.05 

2.00 

2.21 

2.16 

104 

1.32 

1.28 

1.40 

1.36 

1.48 

1.44 

1..58 

1.53 

1.68 

1.63 

1.79 

1.74 

1.92 

1.87 

2.07 

2.01 

106 

1.27 

1.  22 

1.34 

1.29 

1.42 

1.37 

1.51 

1.45 

1.60 

1..54 

1.70 

1.63 

1.81 

1.74 

1.94 

1.87 

108 

1.23 

1.17 

1.29 

1.23 

1.37 

1.30 

1.44 

1.37 

1.53 

1.45 

1.62 

1..54 

1.72 

1.63 

1.83 

1.74 

110 

1.19 

1.12 

1.25 

1.17 

1.32 

1.24 

1.39 

1.30 

1.46 

1.37 

1.54 

1.45 

1.64 

1.54 

1.74 

1.63 

112 

1.15 

1.07 

1.21 

1.12 

1.27 

1.18 

1.33 

1.24 

1.40 

1.30 

1.48 

1.  37 

1.56 

1.45 

1.65 

1.53 

114 

1.12 

1.02 

1.17 

1.07 

1.23 

1.12 

1.29 

1.18 

1.35 

1.24 

1.42 

liso 

1.50 

1.37 

1..58 

1.44 

116 

1.09 

0.98 

1.14 

1.03 

1.19 

1.07 

1.25 

1.12 

1.31 

1.17 

1.37 

1.23 

1.44 

1.29 

1.51 

1.36 

118 

1.07 

0.94 

1.11 

0.98 

1.16 

1.02 

1.21 

1.07 

1.26 

1.12 

1.32 

1.17 

1.38 

1.  22 

1.45 

1.28 

120 

1.04 

0.90 

1.08 

0,94 

1.13 

0.98 

1.18 

1.02 

1.23 

1.06 

1.28 

1.11 

1.34 

1.16 

1.40 

1.21 

122 

1.02 

0.86 

1.06 

0.90 

1.10 

0.93 

1.15 

0.97 

1.19 

1.01 

1.24 

1.05 

1.29 

1.10 

1.  35 

1.14 

124 

1.00 

0.83 

1.04 

0.86 

1.08 

0.89 

1.12 

0.93 

1.16 

0.96 

1.21 

1.00 

1.25 

1.04 

1.31 

1.08 

126 

0.98 

0.79 

1.02 

0.82 

1.05 

0.85 

1.09 

0.88 

1.13 

0.92 

1.18 

0.95 

1.22 

0.99 

1.27 

1.02 

128 

0.97 

0.  70 

1.00 

0.79 

1.03 

0.  82 

1.07 

0.84 

1.11 

0.87 

1.15 

0.90 

1.19 

0.94 

1.  23 

0.97 

130 

0.95 

0.73 

0.98 

0.75 

1.02 

0.78 

1.05 

0.80 

1.09 

0.83 

1.12 

0.86 

1.16 

0.89 

1.20 

0.92 

132 

0.94 

0.70 

0.97 

0.72 

1.00 

0.74 

1.03 

0.77 

1.06 

0.79 

1.10 

0.82 

1.13 

0.84 

1.17 

0.87 

134 

0.93 

0.67 

0.96 

0.69 

0.99 

0.71 

1.01 

0.73 

1.04 

0.75 

1.08 

0.77 

1.11 

0.80 

1.14 

0.82 

136 

0.92 

0.64 

0.95 

0.  66 

0.97 

0.68 

1.00 

0.69 

1.03 

0.71 

1.06 

0.74 

1.09 

0.76 

1.12 

0.78 

138 

0.91 

0.61 

0.94 

0.63 

0.96 

0.64 

0.99 

0.  66 

1.01 

0.  68 

1.04 

0.70 

1.07 

0.72 

1.10 

0.74 

140 

0.90 

0.  .58 

0.93 

0.  (iO 

0.95 

0.61 

0.97 

0.63 

1.00 

0.64 

1.03 

0.66 

1.05 

0.68 

1.08 

0.70 

142 

0.90 

0.  55 

0.92 

0.57 

0.94 

0..58 

0.96 

0.59 

0.99 

0.61 

1.01 

0.62 

1.04 

0.64 

1.06 

0.65 

144 

0.89 

0.  52 

0.91 

0..54 

0.93 

0.55 

0.96 

0.56 

0.98 

0.57 

1.00 

0.59 

1.02 

0.60 

1.05 

0.62 

146 

0.89 

0.50 

0.91 

0.51 

0.  93 

0..52 

0.95 

0..53 

0.97 

0..54 

0.99 

0.55 

1.01 

0.57 

1.03 

0.58 

148 

0.89 

0.47 

0.90 

0.48 

0.92 

0.49 

0.94 

0.  50 

0.96 

0.51 

0.98 

0.  52 

1.00 

0.53 

1.02 

0.54 

150 

0.88 

0.44 

0.90 

0.45 

0.92 

0.46 

0.94 

0.47 

0.95 

0.48 

0.97 

0.49 

0.99 

0..50 

1.01 

0.50 

152 

0.88 

0.41 

0.90 

0.42 

0.92 

0.43 

0.  93 

0.44 

0.  95 

0.45 

0.97 

0.45 

0.98 

0.46 

1.00 

0.47 

154 

0.88  0.39 

0.90 

0.39 

0.91 

0.40 

0.  93 

0.41 

0.94 

0.41 

0.  96 

0.42 

0.98 

0.43 

0.99 

0.43 

156 

0.89   0.36 

0.90 

0.37 

0.91 

0.37 

0.93 

0.  .38 

0.94 

0.38 

0.96 

0.39 

0.97 

0.39 

0.99 

0.40 

158 

0.89  0..33 

0.90 

0.34 

0.91 

0..34 

0.93 

0.  35 

0.94 

0.35 

0.95 

0.36 

0.97 

0.36 

0.98 

0.37 

160 

0.89  0.30 

0.90 

0.31 

0.91 

0.31 

0.  93 

0.32 

0.94 

0.32 

0.95 

0.33 

0.96 

0.38 

0.98 

0.33 
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Diatance  of  an  Object  by  Two  Bearinga. 

Difference 
between 
the  couree 

Difference  between  the  course  and  first  bearing. 

and  second 
bearing. 

78° 

SO" 

9¥> 

•-    1 

86" 

88° 

90° 

-     1 

88° 

5. 63  1  5.  63 

tK) 

4.  70  1  4.  70 

5.67 

5.67 

92 

4.  04  1  4.  04 

4.74 

4.73 

5.  70 

5.  70 

94 

3.  .5.5   3.  .54 

4.07 

4.0«) 

4.76 

4.75 

5.73 

.5.71 

96 

3.17 

3.15 

3.57 

3.55 

4.09 

,.07 

4.78 

4.76 

5.74 

5.71 

98 

2.86 

2.83 

3.19 

3.16 

3.6J 

3.56 

4.11 

4.07 

4.80 

4.75 

5.76 

5.70 

100 

2.61 

2.57 

2.88 

2.84 

3.20 

3.16 

3.61 

3.55 

4.12 

4.06 

4.81 

4.73 

5.76 

5.67 

102 

2.40 

2.35 

2.63 

2.57 

2.90 

2.83 

3.22 

3.15 

3.62 

3.54 

4.13 

4.04 

4.81 

4.70 

5.76 

5.63 

104 

2.23 

2.16 

2.42 

2.35 

2.64 

2.56 

2.91 

2.82 

3.23 

3.  13 

3.63 

3.52 

4.13 

4.01 

4.81 

4.66 

106 

2.08 

2.00 

2.25 

2.16 

2.43 

2.34 

2.65 

2.55 

2.92 

2.80 

3.23 

3.11 

3.63 

3.49 

4.13 

3.97 

108 

1.96    1.86 

2.10 

2.00 

2.  26 

2. 15 

2.45 

2.33 

2.66 

2.  .53 

2.92 

2.78 

3.24 

3.08 

3.63 

3.45 

110 

1.85i  1.73 

1.97 

1.85 

2.11 

1.98 

2.27 

2.13 

2.45 

2.31 

2.67 

2.51 

2.92 

2.75 

3.23 

3.04 

112 

1.75    1.62 

1..S6 

1.  72 

1.98 

1.83 

2.12 

1.96 

2.28 

2.11 

2.46 

2.28 

2.67 

2.48 

2.92 

2.71 

114 

1.66    1..52 

1.76 

lirtl 

1..H7 

1.71 

1.99 

1.82 

2.12 

1.94 

2.28 

2.08 

2.46 

2.25 

2.67 

2.44 

116 

1..59    1.43 

l.i;8 

1.51 

1.77 

1..59 

1.88 

1.69 

2.00 

1.79 

2.13 

1.91 

2.28 

2.05 

2.46 

2.21 

118 

1..52    1.34 

1.60 

1.41 

1.68 

1.49 

1.78 

1.57 

1.88 

1.66 

2.00 

1.76 

2.13 

1.88 

2.28 

2.01 

120 

1.46 

1.27 

1..53 

1..33 

1.61 

1..39 

1.69 

1.47 

1.78 

1..54 

1.89 

1.6;^ 

2.00 

1.73 

2.13 

1.84 

122 

1.41 

1.19 

1.47 

1.25 

1..54 

1.31 

1.62 

1.37 

1.70 

1.44 

1.79 

1.52 

1.89 

1.60 

2.00 

1.70 

124 

1.36 

1.13 

1.42 

1.18 

1.48 

1.23 

1..55 

1.28 

1.62 

1.34 

1.70 

1.41 

1.79 

1.48 

1..89 

1.56 

126 

1.32 

1.06 

1.37 

1.11 

1.43 

1.15 

1.48 

1.20 

1.55 

1.26 

1.62 

1.31 

1.70 

1..38 

1.79 

1.45 

128 

1.28 

1.01 

1.33 

1.04 

1.38 

1.08 

1.43 

1.13 

1.49 

1.17 

1.55 

1.23 

1.62 

1.28 

1.70 

1..34 

130 

1.24 

0. 95 

1.29 

0.98 

1.  .33 

1.02 

1..38 

1.06 

1.44 

1.10 

1.49 

1.14 

1.56 

1.19 

1.62 

1.24 

i:« 

1.21 

O.iH) 

1.25 

0.  93 

1.29 

0.96 

1.34 

0.99 

1.39 

1.08 

1.44 

1.07 

1.49 

1.  11 

1..55 

1.16 

134 

I.IH 

0.85 

1.22 

0.88 

1.26 

0.90 

1..30 

0.  93 

1.34 

0.97 

1.39 

1.00 

1.44 

1.04 

1.49 

1.07 

136 

1.15 

0.80 

1.19 

0.83 

1.  22 

0.,><5 

1.26 

0.  ,S8 

1.30 

0.90 

1.34 

0.  93 

1.39 

0.97 

1.44 

1.00 

13S 

1.13 

0.76 

1.16 

0.78 

lili) 

0.80 

1.23 

0..S2 

1.27 

0.  85 

1..30 

0.87 

l.;{,5 

0. 90 

1.39 

0.93 

140 

l.U 

0.71 

1.14 

0.  73 

1.17 

0.75 

1.20 

0.77 

1.23 

0.79 

1.27 

0.82 

1.31 

0.  84 

1.34 

0.86 

142 

1.09 

0.  67 

1.12 

0.  69 

1.  14 

0.70 

1.17 

0.  72 

1.20 

0.74 

1.24 

0.76 

1.27 

0.78 

1.30 

0.80 

144 

1.07 

0.63 

1.10 

0.64 

1.12 

0.66 

1.15 

0.67 

1.  18 

0.69 

1.21 

0.71 

1.24 

0.73 

1.27 

0.75 

141) 

i.a5 

0.  .59 

1.0.Si0.60 

1.10 

0.  62 

1.13 

0.  63 

1.15 

0.64 

1.18   0.66 

1.21 

0.67 

1.24 

0.69 

14S 

1.04 

0.  .55 

1.06   0.56 

l.OS 

0.  .57 

1.11 

0.  59 

1.13 

0.60 

1.15   0.61 

1.18 

0.62 

1.21 

0.64 

150 

1.03 

0.  51 

1.05    0.52 

1.07 

0.  53 

1.09 

0.  54 

1.11 

0.55 

1.13   0..57 

1.15 

0.  .58 

1.18 

0.59 

1.52 

1.02 

0.  4.S 

1 .  04  :  0.  49 

1.05 

0.  49 

1.07 

0..50 

1.09 

0.51 

1.11    0.52 

1.13 

0.53 

1.15 

0.54 

1.54 

1.01 

0.44 

1.02    0.45 

1.04 

0.  46 

1.06 

0.  46 

1.08 

0.47 

1.09   0.48 

1.11 

0.49 

1.13 

0.50 

1.56 

1.  00 : 0.41 

1.01  i0.41 

1.03 

0.42 

1.05 

0.  43 

1.06 

0.  43 

l.OS   0.44 

1.09 

0.45 

1.11 

0.45 

1.5H 

0.  99  ]  0.  37 

1.01    0.  .38 

1.02 

0.38 

1.03 

0.39 

1.05 

0.  39 

1.06   0.40 

1.08 

0.40 

1.09 

0.41 

160 

0.  i>lt '  0.  34 

1 

1.00   0.34 

1.01 

0.35 

1.02 

0.35 

1.04 

0.35 

1.05   0.36 

1.06 

0.36 

1.08 

0.37 

94° 

96° 

98° 

100° 

lOS" 

104° 

106° 

106°         1 

104° 

5.74 

5.  ,57 

106 

4.80 

4.  61 

5.78 

5.51 

108 

4.12 

3.92 

4.78 

4.55 

5.70 

5.42 

110 

3.  62 

3.40 

4.11 

3.86 

4.76 

4.48 

5.67   .5.3:5 

112 

3.  23 

2.99 

.3.61 

3.  35 

4.09 

3.  80 

4.74    4.40 

5.  63 

5.  22 

114 

2.92 

2.  66 

3.  22 

2.  94 

3.  59 

3.  2.S 

4.07   3.72 

4.70 

4.30 

5.59 

5.10 

116 

2.  6() 

2.  39 

2.91 

2.61 

3.  20 

2.  88 

3.  57  '  3.  21 

4.04 

3.63 

4.67 

4.19 

5.54 

4.98 

118 

2.  45 

2.17 

2.65 

2.  34 

2.90 

2.  56 

3.  19  1  2.  81 

3.  .55 

3.13 

4.01 

3.  ,54 

4.62 

4.08 

5.48 

4.84 

120 

2.28 

1.97 

2.  45 

2.  12 

2.<>4 

2.29 

2.  88    2.  49 

3.17 

2.  74 

3.  .52 

3.0.5 

3.  97   3.  44 

4.  .57 

3.9t> 

122 

2.12 

1.80 

2.  27 

1.92 

2.  43 

2.06 

2.  63   2.  23 

2.  S6 

2.43 

3.14 

2.6<i 

3.49   2.96 

3.  93 

3.  33 

124 

2.(X) 

l.tVS 

2112 

1.76 

2.  26 

1.87 

2.  42   2.  01 

2.61 

2.16 

2.84 

2.35 

3. 1 1  ,  2.  .58 

3.  45 

2.  86 

126 

1.88 

1..52 

1.99 

1.61 

2.  11 

1.71 

2.25    1.82 

2.4t) 

1.95 

2.  .59 

2.10 

2.81 

2.  27 

3.  08 

2.  49 

128 

1.78 

1.41 

1.88 

1.48 

1.98 

1..56 

2.  10    1.65 

2.  23 

1.76 

2.  39 

i.as 

2.  ,57 

2.  02 

2.  78 

2.  19 

1.30 

1.70 

1.30 

1.78 

1.36 

l..>*7 

1.43 

1.97    1.51 

2.  08 

1.60 

2.21 

1.70 

2.36 

1.81 

2.  .54 

1 .  94 

132 

1.62 

1.20 

1.69 

1.26 

1.77 

1.32 

1.H6I  1.38 

l.SXi 

1.45 

2.07 

1.54 

2.19'  1.63 

2.  34 

1.74 

134 

1.55    1.12 

1.62 

1.16 

1.68 

1.21 

1.76  1  1.27 

1..'<.5 

1.33 

1.94|  1.40 

2.05    1.47 

2.  17 

1 .  56 

136 

1.49    1.04 

1..55 

1.07 

l.til    1.  12 

1.(;h    1.  16 

1.75 

1.22 

1.8,3 

1.27 

1.92    1.34 

2.  03 

1.41 

138 

1.44    0.96 

1.49 

0.99 

1.. 54    1.03 

1.6(1    1.07 

l.(;6 

1.  11 

1.74 

1.16 

1.81 

1.21 

l.!M) 

1.27 

140 

1.  .39   0.  89 

1.43 

0.  92 

1.48^0.95 

1..53().  9,S 

1..59 

1.02 

1.65 

1.06 

1.72 

1.  10 

1.79 

1.  15 

142 

1.34  I  0.83 

1.38 

0.  85 

1.43    0.  8S 

1.47    0.91 

1..52 

0.94 

l.,5S'0.97 

1.64 

1.01 

1.70 

1.05 

144 

1.  30  i  0.77 

1.34    0.79 

1..3H    0.  81 

1.42  o.s;< 

1.46 

0.  Wi 

1.51    0.89 

1..56 

0.92 

1.62 

0.  95 

146 

1.2710.71 

1.30  0.73 

1.33    0.75 

1.37    0.77 

1.41 

0.79 

1.  45 

0.81 

1.50 

0.84 

1..54 

0.  m 

148 

1.23 

0.  6.5 

1.26,0.67 

1.29,0.t;9 

l.:i3    (1.  70 

1.36 

0.  72 

1.40 

0.74 

1.44   0.76 

1.48 

0.  78 

1.50 

1.20 

0.(iO 

1.23   0.61 

1.26    0.6.3 

1.29    (l.tM 

1.32 

0.66 

1.35 

0.67 

1.38  1  0.69 

1.42 

0.71 

1.52 

1.18 

0.  .55 

1.20   0.56 

1.22    0.57 

1.25    0,  .59 

1.2H 

0.(i0 

1.31 

0.61 

1 .  34    0.  63 

l.,37 

O.tH 

1.54 

1.15 

0.50 

1.17   0.61 

1.19   0.. 52 

1.22    0..53 

1.24 

0.54 

1.27 

0.  56 

1.29    (1.. 57 

1.  32 

0.  58 

1.56 

1.13 

0.46 

1.15   0.47 

1.17    0.47 

1.  19   0.48 

1.21 

0.  49 

1.23 

0.50 

1.25;  0.51 

1.28 

0.  52 

i:.- 

1 .  1 1    11  42 

1.  l:l   (1.42 

1.  14    0.43 

1.16   0.44 

I.  18 

0.44 

1.2010.4.5 

1.22    0,46 

1.24 

0.47 

ii,ii 

1.(19  (I.:;; 

1.11    0.  :!S 

1.12    0.38 

1.  14    0.39 

1.  15 

0.  39 

1.17    0.40 

...  1        . 

1.  19    (1.41 

1 

1   21 

0.41 
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Distance  of  an  Object  by  Two  Bearings. 

Difference 
between 

Diflerence  between  the  course  and  first  bearing. 

the  course 

and  second 
bearing. 

11<F 

112° 

114° 

116° 

118° 

120° 

128° 

120° 

5.41 

4.69 

122 

4.52 

3.83 

5.34 

4.53 

124 

.3.88 

3.22 

4.46 

3.70 

5.26 

4.36 

12ti 

3.41 

2.76 

3.83 

3.10 

4.39 

3.  55 

5.18 

4.19 

128 

3.04 

2.40 

3.36 

2.65 

3.78 

2.98 

4.32 

3.41 

5.08 

4.01 

130 

2.  75 

2.10 

3.00 

2.30 

3.31 

2.54 

3.72 

2.&5 

4.25 

3.25 

4.99 

3.82 

132 

2.51 

1.86 

2.71 

2.01 

2.96 

2.20 

3.26 

2.42 

3.65 

2.71 

4.17 

3.10 

4.88 

3.63 

134 

2:31 

1.66 

2.48 

1.78 

2.67 

1.92 

2.91 

2.09 

3.20 

2.30 

3.58 

2.57 

4.08 

2.93 

136 

2.14 

1.49 

2.28 

1.58 

2.44 

1.69 

2.63 

1.83 

2.86 

1.98 

3.14 

2.18 

3.51 

2.44 

13S 

2.00 

1.34 

2.12 

1.42 

2.25 

1.50 

2.40 

1.61 

2.58 

1.73 

2.80 

1.88 

3.08 

2.06 

140 

1.88 

1.21 

1.97 

1.27 

2.08 

1.34 

2.21 

1.42 

2.36 

1.52 

2.53 

1.63 

2.74 

1.76 

142 

1.  77 

1.09 

1.85 

1.14 

1.95 

1.20 

2.05 

1.26 

2.17 

1.34 

2.31 

1.42 

2.48 

1.53 

144 

L6S 

0.99 

1.75 

1.03 

1.83 

1.07 

1.91 

1.13 

2.01 

1.18 

2.13 

1.25 

2.26 

1.33 

146 

1.60 

0.89 

1.66 

0.93 

1.72 

0.96 

1.80 

1.01 

1.88 

1.05 

1.98 

1.10 

2.08 

1.17 

148 

1..53 

0.81 

1.58 

0.84 

1.63 

0.87 

1.70 

0.90 

1.77 

0.94 

1.84 

0.98 

1.93 

1.03 

150 

1.46 

0.73 

1.51 

0.75 

1.55 

0.78 

1.61 

0.80 

1.67 

0.83 

1.73 

0.87 

1.81 

0.90 

152 

1.40 

0.66 

1.44 

0.68 

1.48 

0.70 

1.53 

0.72 

1.58 

0.74 

1.63 

0.77 

1.70 

0.80 

154 

1.35 

0.59 

1.39 

0.61 

1.42 

0.62 

1.46 

0.64 

1.50 

0.66 

1.55 

0.68 

1.60 

0.70 

156 

1.31 

0.53 

1.33 

0.54 

1.37 

0.56 

1.40 

0.57 

1.43 

0.58 

1.47 

0.60 

1. 52 

0.62 

15S 

1.26 

0.47 

1.29 

0.48 

1.32     0.49 

1.34 

0.50 

1.37 

0.51 

1.41 

0.  53 

1.44 

0.54 

160 

1.  23 

0.42 

1.25 

0.43 

1.27     0.43 

1.29 

0.44 

1.32 

0.45 

1.35 

0.46 

1.38 

0.47 

--- 

... 

12S° 

130° 

132° 

134° 

13G°           1 

134° 

4.77 

3.43 

136 

3.99 

2.  77 

4.66 

3.23 

138 

3.43 

2.29 

3.89 

2.60 

4.54 

3.04 

140 

3.01 

1.93 

3.34 

2.15 

3.79 

2.44 

4.41 

2.84 

142 

2.68 

1.65 

2.94 

1.81 

3.26 

2.01 

3.63 

2.27 

4.28 

2.63 

144 

2.42 

1.42 

2.62 

1.54 

2.86 

1.68 

3.17 

1.86 

3.57 

2.10 

4.14 

2.43 

146 

2.21 

1.24 

2.37 

1.32 

2.55 

1.43 

2.78 

1.55 

3.07 

1.72 

3.46 

1.93 

4.00 

2.24 

148 

2.04 

1.08 

2.16 

1.14 

2.30 

1.  22 

2.48 

1.31 

2.70 

1.43 

2.97 

1.58 

3.34 

1.77 

150 

1.89 

0.95 

1.99 

0.99 

2.10 

L05 

2.24 

1.12 

2.40 

1.20 

2.61 

1.30 

2.87 

1.44 

152 

1.77 

0.83 

1.85 

0.87 

1.94 

0.91 

2.04 

0.96 

2.17 

1.02 

2.33 

1.09 

2.52 

1.18 

154 

1.66 

0.73 

1.72 

0.76 

1.80 

0.79 

1.88 

0.83 

1.98 

0.87 

2.10 

0.92 

2.25 

0.99 

156 

1.56 

0.64 

1.62 

0.66 

1.68 

0.68 

1.75 

0.71 

1.83 

0.74 

1.92 

0.78 

2.03 

0.83 

15S 

1.48 

0.56 

1.53 

0.57 

1.58 

0.  59 

1.63 

0.61 

1.70 

0.64 

1.77 

0.66 

1.85 

0.69 

160 

1.41 

0.  48 

1.45 

0.49 

1.49 

0.  51 

1.53 

0.52 

1.58 

0.54 

1.64 

0.56 

1.71 

0.58 

1S8^ 

■    140° 

»- 

144° 

u«° 

148° 

150°            1 

148° 

3.85 

2.04 

150 

3.22i  1.61 

3.70 

1.85 

152 

2.77  i  1.30 

3.09 

1.45 

3. 55  !  1. 66 

154 

2.43  1  1.06 

2.66 

1.16 

2.  96  1  1.  30 

3.38 

1.48 

156 

2.17  iO.88 

2.33 

0.95 

2.  54  ;  1.  04 

2.83 

1.15 

3.22 

1.31 

15S 

1.96    0.73 

2.08 

0.  78 

2.  23     0.  84 

2.43 

0.91 

2.69 

1.01 

3. 05 

1.14 

160 

1.79    0.61 

l.SS 

0.64 

1.99     0.68 

2.13 

0.^3 

2.31 

0.79 

2.55 

0.87 

2.88 

0.98 

-34 
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TABLE  6. 

Distance  of  Visibility  of  Objects  at  Sea. 

Height. 

Nautical 

statute 

Height, 

Nautical 

statute 

Height, 

Nautical 

Statute 

feet. 

milee. 

miles. 

feet. 

mllea. 

miles. 

feet. 

.miles. 

miles. 

1 

1.1 

1.3 

100 

11.5 

13.2 

760 

31.6 

36.4 

2 

1.7 

1.9 

105 

11.7 

13.5 

780 

32.0 

36.9 

3 

2.0 

2.3 

no 

12.0 

13.8 

800 

32.4 

37.3 

4 

2.3 

2.6 

115 

12.3 

14.1 

820 

32.8 

37.8 

5 

2.5 

2.9 

120 

12.6 

14.5 

840 

33.2 

38.3 

6 

2.8 

3.2 

125 

12.9 

14.8 

860 

33.6 

38.7 

7 

2.9 

3.5 

130 

13.1 

15.1 

880 

34.0 

39.2 

"8 

3.1 

3.7, 

135 

13.3 

15.3 

900 

34.4 

39.6 

9 

3.5 

4.0 

140 

13.6 

15.6 

920 

34.7 

40.0 

10 

3.6 

4.2 

145 

13.8 

15.9 

940 

35.2 

40.5 

11 

3.8 

4.4 

150 

14.1 

16.2 

960 

35.5 

40.9 

12 

4.0 

4.6 

160 

14.5 

16.7 

980 

35.9 

41.3 

13 

4.2 

4.8 

170 

14.9 

17.2 

1,000 

36.2 

41.7 

14 

4.3 

4.9 

180 

15.4 

17.7 

1,100 

38.0 

43.8 

15 

4.4 

5.1 

190 

15.8 

18.2 

1,200 

39.6 

45.6 

16 

4.6 

5.3 

200 

16.2 

18.7 

1,300 

41.3 

47.6 

17 

4.7 

5.4 

210 

16.6 

19.1 

1,400 

42.9 

49.4 

18 

4.9 

5.6 

220 

17.0 

19.6 

1,.500 

44.4 

51.1 

19 

5.0 

5.8 

230 

17.4 

20.0 

1,600 

45.8 

52.8 

20 

5.1 

5.9 

240 

17.7 

20.4 

1,7W 

47.2 

54.4 

21 

5.3 

6.1 

250 

18.2 

20.9 

1,800 

48.6 

66.0 

22 

5.4 

6.2 

260 

18.5 

21.3 

1,900 

.49.9 

57.5 

23 

5.5 

6.3 

270 

18.9 

21.7 

2,000 

51.2 

59.0 

24 

5.6 

6.5 

280 

19.2 

22.1 

2,100 

52.5 

60.5 

25 

5.7 

6.6 

290 

19.6 

22.5 

2,200 

53.8 

61.9 

26 

5.8 

6.7 

300 

19.9 

22.9 

2,300 

55.0 

63.3 

27 

6.0 

6.9 

310 

20.1 

23. 2 

2,400 

66.2 

64.7 

28 

6.1 

7.0 

320 

20.5 

23.6 

2,  .5(X) 

57. 3 

66.0 

29 

6.2 

7.1 

330 

20.8 

24.0 

2,  6(X) 

58.5 

67.3 

30 

6.3 

7.2 

340 

21.1 

24.3 

2,700 

59.6 

68.6 

31 

6.4 

7.3 

.350 

21.5 

24.7 

2,800 

60.6 

69.8 

32 

6.5 

7.5 

360 

21.7 

25.0 

2,  900 

61.8 

71.1 

33 

6.6 

7.6 

370 

22. 1 

25.4 

3,000 

62.8 

72.3 

34 

6.7 

380 

22:3 

25.7 

3,100 

63.8 

73.5 

35 

6.8 

7!  8 

390 

22.7 

26.1 

3,200 

64.9 

74.7 

36 

6.9 

7.9 

400 

22.9 

26.4 

3,300 

65.9 

75.9 

37 

6.9 

8.0 

410 

23.2 

26.7 

3,400 

66.9 

77.0 

38 

7.0 

8.1 

420 

23.5 

27.1 

3,500 

67.8 

78.1 

39 

7.1 

8.2 

430 

23.8 

27.4 

3,600 

68.8 

79.2 

40 

7.2 

8.3 

440 

24.1 

27.  7 

3,700 

69.7 

80.3 

41 

7.3 

8.4 

460 

24.3 

28^0 

3,8<,10 

70.7 

81.4 

42 

7.4 

8.5 

460 

24.6 

28.3 

3,900 

71.6 

82.4 

43 

7.5 

8.7 

470 

24.8 

28.6 

4,000 

72.5 

83.5 

44 

7.6 

8.8 

480 

25.1 

28.9 

4,100 

73.4 

84.5 

45 

7.7 

8.9 

490 

25.4 

29.2 

4,200 

74.3 

85.6 

46 

7.8 

9.0 

500 

25.6 

29.5 

4,300 

76.2 

86.6 

47 

7.9 

9.0 

520 

26.1 

30.1 

4,400 

76.1 

87.6 

48 

7.9 

9.1 

540 

26.7 

30.7 

4,600 

76.9 

88.5 

49 

8.0 

9.2 

560 

27.1 

31.2 

4,600 

77.7 

89.5 

50 

8.  1 

9.3 

580 

27.6 

31.8 

4,700 

78.6 

90.5 

55 

8.5 

9.8 

600 

28.0 

32.3 

4,800 

79.4 

91.4 

60 

8.9 

10.2 

620 

28.6 

32. 9 

4,900 

80.2 

92.4 

65 

9.2 

10.6 

640 

29.0 

33.4 

5,000 

81.0 

93.3 

70 

9.6 

11.0 

660 

29.4 

33.9 

6,000 

88.8 

102.2 

75 

9.9 

11.4 

680 

29.9 

34.4 

7,000 

96.0 

110.5 

80 

10.3 

11.8 

700 

30.3 

34.9 

8,000 

102. 6 

118.1 

85 

10.6 

12.2 

720 

30.7 

:«.4 

9,000 

108.7 

125.2 

!)0 

10.9 

12.5 

740 

31.1 

.35.9 

10,IXX) 

114.6 

132.0 

95 

11.2 

12.9 

TABLE  7 
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Fore 

on  verting  Arc  into  Time 

and  the 

reverse. 

" 

H.  M. 

° 

H.  M. 

- 

u.  u. 

" 

H.  M. 

0 

H.  M. 

° 

H.  M. 

' 

M.  S. 

' 

M.  S. 

' 

M.  S. 

' 

M.  S. 

' 

U.  S. 

' 

M.  S. 

' 

S.  A 

" 

S   t-B 

•  " 

S.  A 

" 

S.  A 

" 

S.  A 

" 

s.  A 

1 

0  4. 

61 

4  4 

121 

8  4 

181 

12  4 

241 

16  4 

301 

20  4 

2 

0  8 

62 

4  8 

122 

8  8 

182 

12  8 

242 

16  8 

302 

20  8 

3 

0  12 

63 

4  12 

123 

8  12 

183 

12  12 

243 

16  12 

303 

20  12 

4. 

0  16. 

04 

4  16 

124 

8  16 

184 

12  16 

244 

16  16 

304 

20  16 

5 

0  20 

65 

4  20 

125 

8  20 

185 

12  20 

245 

16  20 

305 

20  20 

6 

0  24 

66 

4  24 

126 

•  8  24 

186 

12  24 

246 

16  24 

306 

20  24 

7 

0  28 

67 

4  28 

127 

8  28 

187 

12  28 

247 

16  28 

307 

20  28 

8 

0  32 

68 

4  32 

128 

8  32 

188 

12  32 

248 

16  32 

308 

20  32 

9 

0  36 

69 

4  36 

129 

8  36 

189 

12  36 

249 

16  36 

309 

20  36 

10 

0  40 

70 

4  40 

130 

8  40 

190 

12  40 

250 
251 

16  40 

310 

20  40 

11 

0  44 

71 

4  44 

131 

8  44 

191 

12  44 

16  44 

311 

20  44 

12 

0  48 

72 

4  48 

132 

8  48 

192 

12  48 

252 

16  48 

312 

20  48 

13 

0  52 

73 

4  52 

133 

8  52 

193 

12  52 

253 

16  52 

313 

20  52 

14 

0  56 

74 

4  56 

134 

8  56 

194 

12  56 

254 

16  56 

314 

20  56 

15-' 

1  0 

75 

5  0 

135 

9  0 

195 

13  0 

255 

17  0 

315 

21  0 

16 

1  4 

76 

5  4 

136 

9  4 

196 

13  4 

256 

17  4 

316 

21  4 

17 

1  8 

77 

5  8 

137 

9  8 

197 

13  8 

257 

17  8 

317 

21  8 

18 

1  12 

78 

5  12 

138 

9  12 

198 

13  12 

258 

17  12 

318 

21  12 

19 

1  16 

79 

5  16 

139 

9  16 

199 

13  16 

259 

17  16 

319 

21  16 

20 

1  20 

80 

5  '>0 

140 

9  20 

200 

13  20 

200 

17  20 

320 

21  20 

21 

1  24 

81 

5  24 

141 

9  24 

201 

13  24 

261 

17  24 

321 

21  24 

22 

1  28 

82 

5  28 

142 

9  28 

202 

13  28 

262 

17  28 

322 

21  28 

23 

1  32 

83 

5  32 

143 

9  32 

203 

13  32 

263 

17  32 

323 

21  32 

24 

1  36 

84 

5  36 

144 

9  36 

204 

13  36 

264 

17  36 

324 

21  36 

25 

1  40 

85 

5  40 

145 

9  40 

205 

13  40 

265 

17  40 

325 

21  40 

26 

1  44 

86 

5  44 

146 

9  44 

206 

13  44 

266 

17  44 

326 

21  44 

27 

1  48 

87 

5  48 

147 

9  48 

207 

13  48 

267 

17  48 

327 

21  48 

28 

1  52 

88 

5  52 

148 

9  52 

208 

13  52 

268 

17  52 

328 

21  52 

29 

1  56 

89 

5  56 

149 

9  56 

209 

13  56 

269 

17  56 

329 

21  56 

30 

2  0 

90 

6  0 

150 

10  0 

210 

14  0 

270 

18  0 

330 

22  0 

31 

2  4 

91 

6  4 

151 

10  4 

211 

14  4 

271 

18  4 

331 

22  4 

32 

2  8 

92 

6  8 

152 

10  8 

212 

14  8 

272 

18  8 

332 

22  8 

33 

2  12 

93 

6  12 

153 

10  12 

213 

14  12 

273 

18  12 

333 

22  12 

34 

2  16 

94 

6  16 

154 

10  16 

214 

14  16 

274 

18  16 

334 

22  16 

35 

2  20 

95 

6  20 

155 

10  20 

215 

14  20 

275 

18  20 

335 

22  20 

36 

2  24 

96 

6  24 

156 

10  24 

216 

14  24 

276 

18  24 

336 

22  24 

37 

2  28 

97 

6  28 

157 

10  28 

217 

14  28 

277 

18  28 

337 

22  28 

38 

2  32 

98 

6  32 

158 

10  32 

218 

14  32 

278 

18  32 

338 

22  32 

39 

2  36 

99 

6  36 

159 

10  36 

219 

14  36 

279 

18  36 

339 

22  36 

40 

2  40 

100 

6  40 

160 

10  40 

220 

14  40 

280 

18  40 

340 

22  40 

41 

2  44 

101 

6  44 

161 

10  44 

221 

14  44 

281 

18  44 

341 

22  44 

42 

2  48 

102 

6  48 

162 

10  48 

222 

14  48 

282 

18  48 

342 

22  48 

43 

2  52 

103 

6  52 

163 

10  52 

223 

14  52 

283 

18  52 

343 

22  52 

44 

2  56 

104 

6  56 

164 

10  56 

224 

14  56 

284 

18  56 

344 

22  56 

45 

3  0 

105 

7  0 

165 

11  0 

225 

15  0 

285 

19  0 

345 

23  0 

46 

3  4 

106 

7  4 

166 

11  4 

226 

15  4 

286 

19  4 

346 

23  4 

47 

3  8 

107 

7  8 

167 

11  8 

227 

15  8 

287 

19  8 

347 

23  8 

48 

3  12 

108 

7  12 

168 

11  12 

228 

15  12 

288 

19  12 

348 

23  12 

49 

.  3  16 

109 

7  16 

169 

11  16 

229 

15  16 

289 

19  16 

349 

23  16 

50 

3  20 

110 

7  20 

170 

11  20 

230 

15  20 

290 

19  20 

350 

23  20 

61 

3  24 

111 

7  24 

171 

11  24 

231 

15  24 

291 

19  24 

351 

23  24 

52 

3  28 

112 

7  28 

172 

11  28 

232 

15  28 

292 

19  28 

352 

23  28 

53 

3  32 

113 

7  32 

173 

11  32 

233 

15  32 

293 

19  32 

353 

23  32 

54 

3  36 

114 

7  36 

174 

11  36 

234 

15  36 

294 

19  36 

354 

23  36 

55 

3  40 

115 

7  40 

175 

11  40 

235 

15  40 

295 

19  40 

355 

23  40 

56 

3  44 

116 

7  44 

176 

11  44 

236 

15  44 

296 

19  44 

356 

23  44 

57 

3  48 

117 

7  48 

177 

11  48 

237 

15  48 

297 

19  48 

357 

23  48 

58 

3  52 

118 

7  52 

178 

11  52 

238 

15  52 

298 

19  52 

358 

23  52 

59 

3.56 

119 

7  56 

179 

11  56 

239 

15  56 

299 

19  56 

359 

23  56 

60 

4  0 

120 

8  0 

180 

12  0 

240 

16  0 

300 

20  0 

360 

24  0 

JJoTK. — When  tummg  seconds  of  arc  into  time,  and  vice  verea,  it  nhould  be  remembered  that  the  fxactiona  are  slxtietha; 
thus,  the  value  in  time  of  42"  is  not  2*.4h,  but  2>|8»^.& 
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Sidereal  into  Meaii  Solar  Time. 

"5 
c 
•a 
S 

To  be  subtracted  (rom  a  sidereal  time  interval. 

0* 

1' 

«>                    S» 

4k 

&• 

» 

7» 

For  seconds. 

~ 

m       « 

m.      ». 

m.       «. 

m.      .. 

m.      t. 

m       $ 

m. 

«. 

«. 

t. 

6 

0  0.000     0    9.830 

0  19.659 

0  29.  489     0  ,39.  318 

0  49. 148 

0  68.977     1 

8.807 

1 

0  0. 164     0    9. 993 

0  19.  823 

0  29.  (v53     0  39.  482 

0  49.  312 

0  69. 141     1 

8.971 

1 

0.003 

2 

0  0. 328  1  0  10. 157 

0  19.987 

0  29.  816     0  39.646 

0  49.  475 

0  69.  .306     1 

9. 135 

2 

.005 

3 

0  0.491     0  10.321 

0  20.  151 

0  29.  980 

0  39.  810  1  0  49.  639     0  59.  469     1 

9.  298 

3 

.008 

4 
5 

0  0.  655 

0  10.485 

0  20.  314 

0  30.  144 
0  30.  .308 

0  39.  974  1  0  49.  803     0  59.  633  |  1 

9.462 
9.626 

4 
5 

.011 

0  0. 819 

0  10.649 

0  20.  478 

0  40.  137     0  49.  967     0  59.  796 

.014 

6 

0  0.  983 

0  10.  813 

0  20.  642 

0  30.  472 

0  40. 301  '  0  50. 131     0  59. 960 

9.790 

6 

.016 

7 

0  1.147 

0  10.976 

0  20.  806 

0  30.  635 

0  40. 465  1  0  50.  295     1    0. 124 

9.954 

7 

.019 

8 

0  1..311 

0  11.140 

0  20.  970  1  0  30.  799 

0  40. 629     0  50. 458     1    0.  288 

10. 118 

8 

.022 

9 
10 

0  1.474 

0  11.304 

0  21.134     0  30. 96;^ 
0  21.297     0  31.127 

0  40.  793     0  50.  622 
0  40.'956  i  0  50.  786 

1    0.462 

10. 281 

9 

.025 

0  1.638     0  11.468 

1    0.616  I  1 

10.  445 

10 

.027 

11 

0  1.802     0  11.6;i2 

0  21.461     0  31.291 

0  41. 120     0  50.  950     1    0.  779  1  1 

10.609 

11 

.030 

12 

0  1.966     0  11.795     0  21.625     0  31.455  i  0  41.284  |  0  51.114     1     0. 943  1  1 

10.  773 

12 

.033 

13 

0  2.130     0  11.959     0  21.789     0  31. 618     0  41.448     0  51. 278     1     1.107,1 

10. 937 

13 

.035 

14 

0  2.294     0  12.123     0  21.953     0  31.  782     0  41.612  '  0  51.441  i  1     1.  271  !  1 

11.100 

14 

.  0.38 

15 

0  2.457     0  12.287     0  22.117     0  31. 946     0  41.  776     0  51. 605  I  1     1. 435     1 

11.264 

15 

.041 

16 

0  2.621     0  12.451     0  22.280     0  32. 110     0  41. 939     0  51. 769  i  1     1.599     1 

11.428 

16 

.044 

17 

0  2.785     0  12.615     0  22.444     0  32.274     0  42.  103     0  51.933     1     1.762  ,  1 

11.592 

17 

.046 

18 

0  2. 949     0  12. 778     0  22.608     0  32. 438     0  42. 267     0  52.097     1     1.926     1 

11.766 

18 

.049 

19 
20 

0  3.113  1  0  12.942 
0  3.  277  ,  0  13. 106 

0  22.  772     0  32. 601  1  0  42.  431     0  52.  260  i  1     2. 090     1 

11.920 

19 

.052 

0  22. 936     0  32.  76.5     0  42.  595 

0  52.  424  1  1     2.  254     1 

12. 083 

20 

.055 

21 

0  3. 440     0  13. 270     0  23. 099     0  32. 929     0  42.  759 

0  52.  588  1  1     2.  418     1 

12.  247 

21 

.057 

22 

0  3.  604  1  0  13.  434     0  23.  263     0  33.  093  [  0  42.  922 

0  52. 752     1    2. 582     1 

12.411 

22 

.060 

23 

0  3.  768     0  13. 598     0  23. 427     0  33.  257  |  0  43. 086 

0  62.916     1     2.745     1 

12.  675 

23 

.06;j 

24 

0  3. 932 

0  13.  761     0  23. 591  1  0  33.  420     0  43. 250 
'0"13. 925     0  23.  755  '  0  33. 584     0  43.  414 

0  63. 080  i  1     2. 909     1 

12.  739 
12.903 

24 
25 

.066 
.068 

25 

0  4.096 

0  53.243                          ' 

1     3. 073 

26 

0  4. 259     0  14.  089  !  0  23. 919     0  33.  748     0  43. 578 

0  53.  407 

1     3.237 

13.066 

26 

.071 

27 

0  4.  423  1  0  14.  253     0  24.  082     0  33.  912  |  0  43.  742 

0  53.  571 

1     3.401 

13.230 

27 

.074 

28 

0  4.587     0  14.417     0  24.246     0  34.076     0  43.905 

0  53.  735 

1     3.564 

13.394 

28 

.076 

29 

0  4.751      0  14.581      0  24.410  >  0  34.240     0  44.069 

0  53.  899 

1     3. 728 

13.  6.58 

29 

.079 

30 

0  4.  915     0  14.  744     0  24.  574     0  34.  403     0  44.  233 

0  54. 063  1  1     3.  892 

13.  722 

30 

.082 

31 

0  5.079  I  0  14.908     0  24.738 

0  34.  .567     0  44.  397 

0  54.  226 

1     4.  a56 

13.886 

31 

.085 

32 

0  5.  242  f  0  15. 072     0  24.  t»02 

0  34.  731     0  44.  561 

0  64. 390 

1     4. 220 

14.049 

32 

.087 

33 

0  5.406     0  15.236  1  0  2.5.065 

0  34.  895     0  44.  724 

0  54.  554 

1     4. 384 

14.  213 

33 

.090 

34 
35 

0  5.  570     0  15.  400  I  0  25.  229 

0  35.  0.59 

0  44.888 
0  45.a52 

0  .54.718  !  1     4.  .547 
0  54.882  11     4.711 

14.  377 

34 
36 

.093 
.096" 

0  5.  734  ,  015.  56:?  1  0  2.5.393' 

0  35.  223 

14.  541 

36 

0  5.  898  1  0  15.  727     0  25.  .557 

0  :».  386  '  0  45.  216 

0  65. 046     1    4. 875 

14.705 

m 

.098 

37 

0  6.062  j  0  15.891     0  25.721 

0  :V>.  5.50  '  0  45.  380 

0  55.  209     1     6.  0.39  |  1 

14.868 

37 

.101 

38 

0  6.  225  1  0  16. 055  1  0  25. 885  |  0  35.  714 

0  46.  544 

0  56.  373     1     6. 2a3  ,  1 

16.  0.32 

3» 

.104 

39 
40 

0  6.389  i  0  16.219 
0  6:. 553  1  0  16.383 

0  26. 048 

0  35.  878 
0  36.  042" 

0  45.  707 
0  45.  871 

0  55.  537      1     6.  367 
0  55.  701  1   1     5.  .5:10" 

fj. 

16.196 

39 

.106 
.  109 

0  26.  212 

15.  360 

40 

41 

0  6.717  i  0  16.546 

0  26. 376 

0  36.  206     0  46.  0:{5 

0  55. 8»>5     1    5. 694 

16.  524 

41 

.112 

42 

0  6.881  ,0  16.710 

0  26.540 

0  36.  369      0  46. 1!)9 

0  56.  028      1     6.  S.5S 

15.  688 

42 

.115 

43 

0  7. 045  1  0  16. 874 

0  26.  704 

0  36.  533     0  46.  .3t)3 

0  56. 192     1    6. 022 

16.851 

43 

.117 

44 

0  7.208  i  0  17.038 

0  26.  867 

0  36.  697  1  0  46.  527 

0  56.  .3.56     1     6.186 

16.015 

44 

.  120 

45 

0  7.  372     0  17.  202 

0  27.  031  1  0  36.  861  1  0  46.  690 

'0  56.520     I    6.350 

16.  179 

45 

.  123 

46 

0  7.536     0  17.366 

0  27. 195 

0  37.  025  i  0  46.  854 

0  56.  684      1     6.  513 

16.:M3 

46 

.  126 

47 

0  7.700 

0  17.529 

0  27.  :»9 

0  37.  188     0  47.018 

0  56.  848  I   1     6.  677 

16.507 

47 

.  128 

4S 

0  7.864 

0  17.693 

0  27. 523 

0  37.;i52     0  47.182 

0  57.011      1     6.841 

16.671 

48 

.  131 

49 
60 

0  8. 027 
0  8. 191 

0  17.857 

0  27. 687 

0  37.  516     0  47.  346 
0  37.680     0  47.510 

0  57.175  1  1     7.0a5     1 
0  57. 339  1  1    7. 169     1 

16.  834 
16.  wa 

49 
50" 

.  1.34 
.137" 

0  18.021 

0  27.  a50 

51 

0  8.  .366 

0  18. 185 

0  28.014     0  37.844  i  0  47.673 

0  67.603  1  1     7.332     1 

17.  162 

51 

.1.39 

52 

0  8. 519  1  0  18.  349 

0  28. 178     0  38. 008  ,  0  47. 8;{7     0  57. 667  j  1     7. 496  |  1 

17.326 

52 

.142 

53 

0  8.683     0  18.512 

0  28.342     0  38.171     0  48.0t)l     0  57. 831      1    7.660  i  1 

17.490 

53 

.146 

54 

0  8.  847  !  0  18.  676  '  0  28.  506  |  0  ;Wr335  .  0  4S.  HW,     0  57.  9!M      1     7.  824  j.  1 

17.&54 

54 

.147 

56 

0  9.010  1  0  18.S40  '  0  28.670     0  38.499     0  48.  .329  |  0  58.158      1     7.988  ,  1 

17.817' 

55 

.150 

56 

0  9. 174  !  0  19.  004  i  0  28.  833  '  0  38.  663     0  48.  492     0  68.  322      1     8. 152  ;  1 

17.981 

56 

.  1.53 

57 

0  9.:«8  1  0  19.  168  1  0  28.  iW  '  0  38.827     0  48.  aii;     0  58.  4S6  ;   1     8.315  ;  1 

18.145 

57 

.156 

58 

0  9.  .i02 

0  19.331      0  29.  161  ;  0  3S.  991      0  4.s.  s2()      0  58.  !r>0      I     S.  479      1 

18.  :!(>9     58 

.  1.5.8 

■)» 

0  9.666 

0  19. 495      0  2<1. 325      0  39.  154      0  4S.  11.81      0  58.814      1      8.643      1 

18.473     .59 

0. 161 

1 

TABLE  8. 
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Sidereal  into  Mean  Solar  Time. 

s 

To  be  subtracted  from  a  sidereal  time  internal. 

S' 

9' 

ic 

H' 

IS' 

18' 

14' 

15' 

For  seconds.! 

m. 

m 

«. 

m.      t. 

m.      t. 

m.      «. 

m.      t. 

m.      «. 

m       » 

m.      «. 

«. 

J 

0 

1 

18. 636 

1  28.466 

1  38.  296 

1  48. 125 

1  57.955 

2     7.784 

2  17.  614 

2  27.443 

1 

1 

18.800 

1  28.630 

1  38.459 

1  48.289 

1  58. 119 

2    7.948 

2  17.  778 

2  27. 607 

1 

0.  003 

2 

1 

18.964 

1  28.  794 

1  38.623 

1  48.453 

1  58.282 

2    8.112 

2  17.941 

2  27.  771 

2 

.005 

3    1 

19. 128 

1  28.958 

1  38.  787 

1  48.617 

1  58.446 

2    8.276 

2  18. 105 

2  27.  935 

3 

.  008 

4    1 

19.292 

1  29.  121 

1  38.951 
1  39.115 

1  48.780 

1  58.610 

2    8.440 

2  18.269 

2  28.  099 

4 

.011 

5    1 

19.456 

1  29.285 

1  48.944 

1  58.  774 

2    8.603 

2  18.433 

2  28.  263 

•T 

.014 

6    1 

19.619  1  1  29.449 

1  39.279 

1  49.  108 

1  58.938 

2    8.767 

2  18.597 

2  28.  426 

6' 

.016 

7     1 

19.  783     1  29.  613 

1  39.442 

1  49.272 

1  59.101 

2    8.931 

2  18.  761 

2  28.  590 

7 

.019 

8    1 

19. 947  1  1  29.  777 

1  39.  606 

1  49.436 

1  59.265 

2    9.095 

2  18. 924 

2  28.  754 

«i 

.022 

9    1 

20.  Ill 

1  29.940 
'I  30. 104" 

1  39.  770 

1  49.600 

1  59.429 

2    9.259 

2  19.  088 

2  28.918 

9! 

.025 

10    1 

20.  275 

1  39.934  1  1  49.763 

1  59.593 

2    9. 423 

2  19.252 

2  29.  082 

IO1 

.027 

11'  1 

20. 439     1  30.  268 

1  40.098  1  1  49.927 

1  59.  757 

2    9.586 

2  19.416 

2  29.  245 

11  1 

.030 

12    1 

20.602     1  30.432 

1  40.  261     1  50. 091 

1  59.921 

2    9.750 

2  19.  580 

2  29.  409 

12i 

.  033 

13    1 

20.  766  !  1  30.  596 

1  40.  425     1  50.  255 

2    0.084 

2    9.914 

2  19.  744 

2  29.  573 

131 

.035 

14     1 

20.  930  t  1  30.  760 

1  40.589  !  1  50.419 

2    0.248 

2  10.078 

2  19.907 

2  29.  737 

14: 

.038 

15  1  \  21.  094  1  1  30.  923 

1  40.  753  1  1  50.  583 

2     0.412 

2  10.242 

2  20. 071 

2  29.  901 

15 

.041 

16    1 

21.  258     1  31. 087 

1  40.917  :  1  50.746 

2    0.576 

2  10.405 

2  20.  235 

2  30. 065 

16 

.044 

17'  i 

21.  422     1  31.  251 

1  41.081  1  1  50.910 

2    0.740 

2  10.  569 

2  20. 399 

2  30.  228 

17' 

.046 

18    i 

21.585     1  31.415 

1  41.244  I  1  51.074 

2    0.904 

2  10.  733 

2  20.563 

2  30. 392 

18 

.049 

191  1 

21.749  '  1  31.579 

1  41.408  1  1  51.238 

2    1. 067 

2  10.  897 

2  20.  727 

2  30. 556 

19 

.0.52 

20    1 

21.  913     1  31.  743 

1  41.572  :  1  51.402 

2    1.231 

2  11.061 

2  20. 890 

2  30.  720 

20 

.055 

21     1 

22. 077     1  31.  906 

1  41.736  1  1  51.565 

2    1. 395 

2  11.  225 

2  21.054 

2  30.  884 

21 

.057 

22    1 

22.241     1  32.070 

1  41.900  '  1  51.729 

2    1. 559 

2  11.388 

2  21.  218 

2  31.  048 

22 

.060 

23    1 

22.404     1  32.234 

1  42.064  '  1  51.893 

2    1.723 

2  11.552 

2  21. 382 

2  31.211 

23 

.063 

24    1 

22.568     1  32.398 

1  42.  227  •  1  52. 057 

2    1.887 

2  11.  716 

2  21.546 

2  31.  375 

24' 

.066 

251  1 

22.  732  ,  1  32. 562 

1  42.  391  1  1  52.  221 

2    2.050 

2  11.880 

2  21.  709 

2  31. 539 

25 

.068 

26!  1 

22.  896     1  32.  726 

1  42.555  1  1  52.385 

2    2.214 

2  12.044 

2  21.  873 

2  31.  703 

26 

.071 

27,  1 

23. 060  ,  1  32.  889 

1  42.  719  1  1  52.  548 

2    2.378 

2  12.208 

2  22.  037 

2  31.  867 

27 

.074 

28  1  1 

23.224  1  1  33.053 

1  42.  883  j  1  52.  712 

2    2.542 

2  12.371 

2  22. 201 

2  32. 031 

28 

.076 

291  1 

23.  387  !  1  33.  217 

1  43. 047     1  52.  876 

2    2.706 

2  12.535 

2  22.  365 

2  32. 194 

29 

.079 

301  1 

23. 551  1  1  33.  381 

1  43.  210  !  1  53.  040 

2     2.869 

2  12.699 

2  22.  529 

2  32.  358 

30 

.082 

31    1 

23. 715 

1  33.545 

1  43.374 

1  .53.204 

2    3.033 

2  12.  863 

2  22.  692 

2  32. 522 

31  i 

.085 

32  1  1 

23.  879 

1  33.  708 

1  43.538 

1  53.  368 

2    3.197 

2  13. 027 

2  22.  856 

2  32. 686 

.S2 

.087 

33 

1 

24.  043 

1  33.872 

1  43.  702 

1  53. 531 

2    3.361 

2  13. 191 

2  23. 020 

2  32. 850 

33 

.090 

34 

1 

24. 207 

1  34.036 

1  43.866 

1  53.695 

2    3.525 

2  13.354 

2  23. 184 

2  33.013 

34 

.093 

35 

1 

24.  370 

1  34.  200 

1  44.029 

1  53. 859 

2    3.689 

2  13.518 

2  23. 348 

2  33. 177 

35 

.096 

36 

1 

24.  534 

1  34.364 

1  44. 193 

1  54.023 

2    3.852 

2  13.682 

2  23.  512 

2  33.  341 

.36 

.098 

37    1 

24.  698 

1  34.528 

1  44.  357 

1  54. 187 

2    4.016 

2  13.  846 

2  23.  675 

2  33. 505 

37 

.101 

381  1 

24.  862 

1  34.  691 

1  44.  521 

1  54.351 

2    4.180 

2  14.010 

2  23.  839 

2  33.  669 

38 

.104 

391  1 

25. 026 

1  .34.8.55 

1  44.685 

1  54.514 

2    4.344 

2  14. 173 

2  24. 003 

2  33.  833 

39 

.106 

40    1 

25. 190 

1  35.019 

1  44.849 

1  54.678 

2    4.508 

2  14.337 

2  24. 167 

2  33. 996 

40- 

.109 

41  !  1 

25.  .S53 

1  35.183 

1  45.  012 

1  54.842 

2    4.672 

2  14.501 

2  24.  331 

2  34. 160 

41 

.112 

42  1  1 

2.5. 517 

1  35.347 

1  45. 176 

1  55.006 

2    4.835 

2  14.665 

2  24. 495 

2  34.  324 

42 

.115 

43'  1 

25.  681 

1  3-5.511 

1  45.  340 

1  55.170 

2    4. 999 

2  14.  829 

2  24. 658 

2  .34.  488 

43 

.117 

44,  1 

25.  845 

1  35.  674 

1  45.504 

1  55.333 

2    5.163 

2  14.993 

2  24. 822 

2  34.  652 

44 

.120 

45    1 

26.009 

1  35.  S3S 

1  45.  668 

1  55.497 

2    5.327 

2  15. 156 

2  24.  986 

2  34.816 

45 

.123 

46    1 

26. 172 

1  36. 002 

1  45.  832 

1  55. 661 

2    5.491 

2  1.5.320 

2  25. 150 

2  34.979 

46; 

.126 

47    1 

26.  336 

1  36. 166 

1  45. 995 

1  55.825 

2    5.655 

2  15.484 

2  25.  314 

2  35. 143 

47! 

.128 

48!  1 

26. 500 

1  36.  330 

1  46. 159 

1  55.989 

2    5.818 

2  15.648 

2  25. 477 

2  35. 307 

48 

.131 

49  1  1 

26.  664 

1  36.493 

1  46. 323 

1  56. 153 

2    5.982 

2  1.5.812 

2  25.  641 

2  35.  471 

49 

.134 

50    1 

26.  828 

1  36.657 

1  46.487 

1  .56.316 

2    6.146 

2  15.976 

2  25.  805 

2  35. 635 

50 

.137 

51    1 

26.  992 

1  36.  821 

1  46.651 

1  56.480 

2    6.310 

2  16. 139 

2  25. 969 

2  35.  798 

51 

.139 

52    1 

27.156 

1  36.985 

1  46.815 

1  56.644 

2    0.474 

2  16.303 

2  26. 133 

2  35. 962 

52 

.142 

53    1 

27. 319 

1  37. 149 

1  46. 978     1  56. 808 

2    6.637 

2  16.  467 

2  26. 297 

2  36. 126 

53! 

.145 

54 

27. 483 

1  37.  .313 

1  47. 142 

1  56. 972 

2    6.801 

2  16.631 

2  26. 460 

2  36. 290 

.541 

.147 

00 

27.647 

1  37. 476 

1  47.  306 

1  57. 136 

2    6.965 

2  16.  795 

2  26. 624 

2  36. 454 

,55: 

.1.50 

56 

27.  811 

1  37. 640 

1  47.470 

1  57.299 

2    7.129 

2  16.959 

2  26.  788 

2  36.  618 

56 

.1.53 

57 

27. 975 

1  37. 804 

1  47.  634 

1  57.463 

2    7.293 

2  17. 122 

2  26.952 

2  36.  781 

57 

.156 

58 

28. 138 

1  37.968 

1  47.  797 

1  57.627 

2    7.457 

2  17.  286 

2  27.116 

2  36. 945 

5,-! 

.158 

59 

28. 302 

1  38. 132 

1  47. 961 

1  57.  791 

2    7.620 

2  17.450 

2  27.  280 

2  37. 109 

.59 

0.161 
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TABLE  s. 
Sidereal  into  Mean  Solar  Time. 

"5 
£ 

S 

>To  be  subtracted  from  a  ftidereal  time  interrai. 

ie> 

17" 

18» 

19» 

20» 

SI" 

as* 

t»* 

For  aeconds.1 

m. 

m.       a. 

m.      t. 

m.       t. 

m.       «. 

m.       ». 

m.       ». 

m.       «. 

m.       1. 

t. 

«. 

0 

2  37.  273 

2  47. 102 

2  56. 932 

3    6.762 

3  16.  .591 

3  26. 421 

3  36.  2.50 

3  46. 080 

1 

2  37.  437 

2  47.  266 

2  .57. 096 

3    6.925 

3  16.  7.55 

3  26. 585 

3  36.  414 

3  46.  244 

1 

0.003 

2 

2  37. 601 

2  47. 430 

2  57.  260 

3    7. 089 

3  16.919 

3  26.  748 

3  .36.578 

3  46.  407 

2 

.005 

3 

2  37.  764 

2  47.  594 

2  57.  424 

3    7.2,53 

3  17.083 

3  26.912 

3  .36.  742 

3  46. 571 

3 

.008 

4 
5 

2  37.928 
2  38.092 

2  47.  758 
2  47. 922 

2  57.587     3    7.417 

3  17.  246 
3  17.410 

3  27.  076 
3  27.  240 

3  36.906 
3  37.069 

3  46.  7:J5 

4 
5 

.011 
.014 

2  57.  751' 

3    7.581 

3  46.  899 

6 

2  38.  256 

2  48.  Oa5 

2  57. 915 

3     7.745 

3  17.  .574 

3  27.404 

3  37.  233 

3  47.063 

6 

.016 

7 

2  38.  420 

2  48.  249 

2  58.  079 

3     7.908 

3  17.738 

3  27.  568 

3  37.  397 

3  47.  227 

7 

.019 

8 

2  38. 584 

2  48.413 

2  58.  243 

3    8.072 

3  17.902 

3  27.  731     3  37.  .561 

3  47.  390 

8 

.  022 

9 
10 

2  38.  747 

2  48.  .577 

2  58. 406 

3    8.236 
3     8.400 

3  18.066 
3  18.229 

3  27.  895 
3  28.  059 

3  -.il.  725 

3  47.  .5.54 

9 
10" 

.025 
.027 

2  38.  911 

2  48.  741 

2  .58.  570 

3  37.  a89 

3  47.  718 

11 

2  39. 075 

2  48.9a5 

2  58.  734 

3    8.564 

3  18.393 

3  28.  223 

3  38. 052 

3  47. 882 

11 

.030 

12 

2  39.  239 

2  49.068 

2  58.  898 

3    8.728 

3  18.5.57 

3  28.  387 

3  38.216 

3  48. 046 

12 

.033 

13 

2  39.  403 

2  49.  232 

2  59.062 

3    8.891 

3  18.  721 

3  28.  .5.50 

3  38.  .380 

3  48.  210 

13 

.0.35 

14 

2  :!9.  566 

2  49.  396 

2  59.  226 

3    9.055 

3  18.  885 

3  28.  714 

3  38.  .544 

3  48.  373 

14 

.038 

15 

2  39.  730 

2  49.560 

2  59.  389 

3    9.219 

3  19.049 

3  28.  878" 

3  38.  708 

3  48. 537 

15 

.041 

16 

2  39.  894 

2  49.  724 

2  59.  .5.53 

3    9.383 

3  19.212 

3  29.042 

3  38.  871 

3  48.  701 

16 

.044 

17 

2  40.058 

2  49.  888 

2  59.717 

3    9.  .547 

3  19.  .376 

3  29. 206  1  3  39. 035 

3  48.  .865 

17 

.046 

18 

2  40.  222 

2  50. 051 

2  59.  881 

3    9.710 

3  19.540 

3  29.370  1  3  39. 199  1  3  49.029 

18 

.049 

19 

2  w.:w, 

2  50.215  <  3     0.045  I  3    9.874 

3  19.704     3  29.  .533     3  39.  .363 

3  49.  193 

19 

.052 

21) 

"2'40.  549 

2  50.  379     3    0.  209  j  3  10. 038 

3  19.868     3  29.697     3  .39.527 

3  49.  3.56 

20 

.055 

21 

2  40.  713 

2  50.  543     3    0.  372     3  10.  202 

3  20. 032     3  29.  861     3  39. 691 

3  49.  520 

21 

.  057 

22 

2  40.  877 

2  50.707  ;  3    0..536  I  3  10.366 

3  20.  1!»5  1  3  30.025     3  39.8.54 

3  49.684 

22 

.060 

23 

2  41.041 

2  50.  870  1  3    0.  700  i  3  10.  .530     3  20.  ;«9  1  3  ,30. 189 

3  40.018 

3  49.  848 

23 

.0t>3 

24 

2  41.205 

2  51.034  !  3    0.864  !  3  lO.fiii:?  1  3  20.  .523  1  3  30.3.53 

3  40.  182 

3  50.012 

24 

.066 

25 

2  41.. 369 

2  51.  198     3     1.028  '  3  10.8.57 

3  20.  687 

3  30.  516 

3  40.  346' 

3  60. 175 

25 

.068 

2t) 

2  41.. 532 

2  51.362  !  3     1.192 

3  11.021 

3  20.  851 

3  30.  680 

3  40.  510 

3  50.  :«9 

26 

.071 

27 

2  41.696 

2  51.. 526  1  3    1.3.55 

3  11.185 

3  21.014 

3  .30.  844 

3  40. 674 

3  50.  .503 

27 

.074 

2» 

2  41.860 

2  51.690  1  3     1.519 

3  11.. 349 

3  21.178 

3  31.008 

3  40.  837 

3  50.  667 

28 

.076 

29 

2  42.  024 

2  51.a53  i  3    1.683 

3  11.513 

3  21.342 

3  31.172  1  3  41.001 

3  50.  8.31 

2it 

.079 

30 

2  42.  188' 

2  .52.017     3     1.847 

3  11.676' 

'3  21.51)6 

3  .31.336 

3  41. 165 

3  50. 995 

30 

.  082 

31 

2  42.  352 

2  .52.181   :  3     2.011 

3  11.840 

3  21.670 

3  31.499 

3  41.329 

3  .51.1.58 

31 

.085 

32 

2  42.515 

2  .52.345     3     2.174 

3  12.004 

3  21.834 

3  31.663 

3  41.493 

3  51.322 

32 

.087 

33 

2  42.  <>79 

2  .52.509     3     2.338  ]  3  12.168 

3  21.  997 

3  31.827 

3  41.t»7 

3  51.486 

33 

.090 

34 
35 

2  42.  843 
2  43.  007' 

2  .52.673     3     2.  .502  1  .3  12.332 
'  2  52.  836  13    2.  ti66'  1  3  1 2.  496' 

3  22.161   !  3  31.991 
3  22. 325  1  3  32. 1.55 

3  41.820 
3  41.984 

3  51.6.50 
3  51.814 

34 
35 

.093 

.096 

36 

2  43.  171 

2  53. 000 

3     2.830 

3  12.  (S9 

3  22.  489 

3  32.318 

3  42. 148 

3  51.978 

36 

.098 

37 

2  43. 334 

2  ,53.  164 

3     2.994 

3  12.823 

.3  22.  6.53 

3  32.  482 

3  42.312 

3  .52.  141 

37 

.101 

38 

2  43.  498 

2  53.  328 

3    3.1.57 

3  12.987 

3  22.817 

3  32.  646 

3  42.  476 

3  52.  .305 

:» 

.104 

39 

2  43.  662 

2  .53.  492  1  3    3.  321 

3  13. 151 

3  22.  980 
3  23.  144" 

3  32.  810 
3  32.974 

3  42.  6.39 
3  42.  .803" 

3  52.  469 
lr62.  633 

39 
40 

.106 
.109 

40 

2  43.  826 

2  53.  (i56  i  3    3.  485 

3  13.  .31.5 

41 

2  4:;.  990 

2  53.  819 

3    3.649 

3  1.3.478 

3  23.  :108 

3  .33.  138 

3  42.  9»i7 

3  52.  797 

41 

.112 

42 

2  44.  1.54 

2  53.  983 

3    3.813 

3  1.3.  (H2 

3  23.  472 

3  33.  .301 

3  43.  131 

3  52.  961 

42 

.115 

43 

2  44.317 

2  54. 147 

3    3.977 

3  13.806 

3  23.636 

3  :«.  465 

3  43.  2J)5 

3  ,53.  124 

43 

.117 

44 

2  44.  481 

2  .54.311  1  3    4.140 

3  13.970     3  23.800 

3  3,3.  629 

3  43.459 

3  53.  288 

44 

.120 

45 

2  44.645 

'2  54.  475 

3    4.304 

3  14.134'    3  23.%3 

3  33.  793 

3  43.  622 

3  53.  4.52 

45 

.123 

46 

2  44. 809 

2  54.  638 

3    4.468 

3  14.2it8 

3  24.  127 

3  33.  957 

3  43.  786 

3  53.  616 

46 

.126 

47 

2  44. 973 

2  54.  802 

3    4.6,32 

3  14.461 

3  24.  291 

3  .34.  121 

3  43.  9.50 

3  63.  780 

47 

.128 

4S 

2  45. 137 

2  54.966 

3    4.796 

3  14.625 

3  24.  4.55 

3  34.  284 

3  44. 114 

3  63. 943 

48 

.131 

49 
50 

2  45.  300 
2  45:464 

2  55. 130 

3    4.960 
3    5.123 

3  14.789 

3  24.  (il9 
3  24.  782 

3  .34.  448 
3  34.612 

3  44.  278 
3  44. 442 

3  64. 107 
3  54. 271 

49 

.50' 

.134 
.  137' 

2  55.294 

3  14.953 

51 

2  45.  628 

2  55.  458 

3    .5.287 

3  1.5.117 

3  24.  946 

3  34.  776 

3  44.605 

3  54.  4:{."> 

51 

.139 

52 

2  45.  792 

2  5.5.621  i  3    5.451  !  3  1.5.281 

3  25.110 

3  34.940 

3  44.  769 

3  54.  .5!»9 

52 

.142 

53 

2  45.  !I56 

2  .55.  785 

3    5.615     3  1.5.444 

3  25.274 

3  35.  104 

3  44.  9:« 

3  54.  76.i 

.53 

.145 

54 

2  46.  120 

;  2  .55.049 

3    5.  779  1  3  15.  t«)8 

3  25.  438 

3  :{5.  267 

3  45. 097 

3  .54. 926 

64 

.147 

55 

"2~46.  28:! 

2  .56.113' 

3    5.942     3  15.772' 

3  25.  m-> 

3  35.431 

3  4.5:261 

3  55. 0!H) 

65 

.  1.50 

56 

2  46.  447 

2  56.  277 

a    6.  I0(}  1  3  15.936 

3  25.  7»>5 

3  :«.  .595 

3  45.  425 

3  .55.  254 

.56 

,  153 

57 

2  46.611 

2  .56.441 

3    6.  270  1  3  16.  1(X) 

.3  25.  929 

.3  ;«.  7.59 

3  4.5..58,S 

3  .55.  418 

57 

.156 

58 

2  46.  7.55 

1  2  56.  tm  i  3    6.  434  1  3  16.  2M 

3  26.  093  1  3  35.  92:t  i  3  45.  7.52  1  3  .55.  582 

58 

.1,58 

59 

2  46.!i.39 

2  56.  768  !  ,-!     6.  5lt8  ;  3  16.  427  1  3  26. 1157  |  3  36.  086  |  3  45.  916     3  65.  746 

.59 
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i 

To  be  added  to  a  mean  time  interval.                            1 

Ok 

Ih 

Sk 

8i> 

41. 

ot 

C 

''    1 

For  seconda.1 

o' 

1 

2 

4 

5 
6 
7 
8 
9 

o' 

0 
0 

0 
0 
0 
0 
0 
0 
0 

0.000 
0.164 
0.329 
0.  493 
0.657 
0.  821 
0.  986 
1.150 
1.314 
1.478 

m.    s. 
0  9. 8.56 
0  10.021 
0  10.  185 
0  10.  349 
0  10.514 
0  10.678 
0  10.  842 
0  11.006 
0  11.171 
0  11.335 

Til.  S. 

0  19.713 
0  19.  877 
0  20.041 
0  20.  206 
0  20.  370 
0  20.534 
0  20. 699 
0  20.863 
0  21.  027 
0  21.191 

'o  29. 569 
0  29.  734 
0  29.  898 
0  30. 062  • 
0  30.  227 
0  30.  391 
0  30. 555 
0  30.  719 
0  30.  884 
0  31.048 

O'  39.  426 
0  39.  590 
0  39.  754 
0  39.  919 
0  40.  083 
0  40.  247 
0  40.412 
0  40.  576 
0  40.  740 
0  40.  904 

'o  49.  282 
0  49.  447 
0  49.611 
0  49.  775 
0  49.  939 

O'  59. 139 
0  59. 303 
0  59. 467 
0  59. 632 
0  59.  796 

8.995 
9. 160 
9.324 
9.488 
9.652 

1 
2 
3 
4 
5 
6 
7 
8 
9 

8. 

0.003 
.005 
.008 
.011 

0  50. 104 
0  50. 268 
0  60.  432 
0  50. 597 
0  50.  761 

0  59. 960 

1  0. 124 
1  0. 289 
1  0. 453 
1  0. 617 

9. 817 
9.  981 
10. 145 
10.  310 
10.  474 

.014 
.016 
.019 
.022 
.025 

10 
11 
12 
13 
14 

0 
0 
0 
0 
0 

1.643 
1.807 
1.971 
2.136 
2.300 

0  11.  499 
0  11.663 
0  11.828 
0  11.992 
0  12.  156 

0  21.356 
0  21.520 
0  21. 684 
0  21.849 
0  22.  013 

0  31.212 
0  31.  376 
0  31.541 
0  31.  705 
0  31. 869 

0  41.  069 
0  41.  233 
0  41.397 
0  41.561 
0  41.726 

0  50.925 
0  51.  089 
0  51.  254 
0  51.418 
0  51.582 

0.  782 
0.946 
1.110 
1.274 
1.439 

10.  638 
10.  802 
10.  967 
11.131 
11.295 

10 
11 
12 
13 
14 
15" 
16 
17 
18 
19 

.027 
.030 
.033 
.036 
.038 
.041 
.044 
.047 
.049 
.052 

15 
16 

17 
18 
19 
20 
21 
22 
23 
24 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.  464 
2.  628 
2.  793 
2.957 
3.121 

0  12.321 
0  12.485 
0  12.649 
0  12.  813 
0  12.978 

0  22. 177 
0  22. 341 
0  22.  506 
0  22.  670 
0  22.  834 

0  32.  034 
0  32. 198 
0  32. 362 
0  32.  526 
0  32. 691 

0  41.890 
0  42.  054 
0  42.  219 
0  42.  383 
0  42.  547 

0  51.  746 
0  51.911 
0  52.  075 
0  52. 239 
0  52.  404 
0  52. 568 
0  52.  732 
0  52.  896 
0  53. 061 
0  53.  225 

1.603 
1.767 
1.932 
2.096 
2.260 

11.459 
11.  624 
11.  788 
11.952 
12.117 

3.285 
3.450 
3.614 
3.778 
3.943 

0  13. 142 
0  13.  .306 
0  13.  471 

0  13.635 
0  13.799 

0  22.  998 
0  23. 163 
0  23. 327 
0  23. 491 
0  23. 656 

0  32. 855 
0  33.019 
0  33. 183 
0  33. 348 
0  33. 512 

0  42.711 
0  42. 876 
0  43.  040 
0  43.  204 
0  43.  368 

2.  424 
2.589 
2.753 
2.917 
3.081 

12.  281 
12.  445 
12. 609 
12.  774 
12. 938 

20 
21 
22 
23 
24 

.055 
.057 
.060 
.063 
.066 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4.107 
4.271 

4.  435 
4.600 
4.764 
4.92S 

5.  093 
5.  257 
5.421 
5.  585 

0  13.963 
0  14. 128 
0  14.  292 
0  14.456 
0  14.620 

0  23. 820 
0  23.  984 
0  24. 148 
0  24.313 
0  24.  477 

0  33. 676 
0  33. 841 
0  34. 005 
0  34. 169 
0  34.  333 

0  43.  533 
0  43.  697 
0  43.  861 
0  44.  026 
0  44. 190 

0  53. 389 
0  53. 554 
0  53.718 
0  53.  882 
0  54.  046 

3.246 
3.410 
3.574 
3.739 
3. 903 

13. 102 
13.  266 
13.431 
13.  595 
13.  759 

25 
26 
27 
28 
29 

.068 
.071 
.074 
.077 
.079 

.  0  14.785 
0  14.949 
0  15. 113 
0  15.278 

:  0  15.  442 

0  24.  641 
0  24.  805 
0  24.  970 
0  25. 134 
0  25.  298 

0  34.498 
0  34.  662 
0  34.  826 
0  34. 990 
0  35.  155 

0  44.  354 
0  44.  518 
0  44.  683 
0  44.  847 
0  45.011 

0  54.211 
0  54.  375 
0  54. 539 
0  54.  703 
0  54.  868 

4.067 
4.  231 
4.396 
4.560 
4.724 
4.888 
5.053 
5.217 
5.381 
5.546 

4 

13. 924 
14. 088 
14. 252 
14. 416 
14.  581 
14.  745 

14.  909 
15. 073 

15.  238 
15.  402 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40" 
41 
42 
43 
44 

.082 
.085 
.088 
.090 
.093 
1  .096 
.099 
.101 
.104 
.107 
.110 
.112 
.115 
.118 
.120 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5.  750 
5.914 
6.078 
6.242 
43.  407 

6.  571 
6.  735 
6.  900 
7.064 
7.228 

;  0  15.606 

1  0  15.770 

0  15. 9.35 

0  16.099 

0  16.  263 

0  25.  463 
0  25. 627 
0  25.  791 
0  25.  955 
0  26.120 

0  35.  319 
0  35.  483 
0  35.  648 
0  35. 812 
0  35. 976 

0  45.176 
0  45.  340 
0  45.  504 
0  45.  668 
0  45.  833 

0  55. 032 
0  55. 196 
0  55.  361 
0  55.  5:^ 
0  55.  689 

0  16.427 
•   0  16.592 
1  0  16.  756 

0  16.  920 
i  0  17.085 

0  26.  284 
0  26.  448 
0  26.  612 
0  26.  777 
0  26.  941 

0  36. 140 
0  36. 305 
0  36. 469 
0  36. 633 
0  36.  798 

0  45.  997 
0  46. 161 
0  46.  325 
0  46. 490 
0  46.  654 

0  55. 853 
0  56.  018 
0  56. 182 
0  56.  346 
0  56.  510 

5.710 
5.874 
6.038 
6.203 
6.367 

15.  566 

15.  731 
15. 895 

16.  059 
16.  223 

45 
46 
47 
48 
49 

0 
0 
0 
0 
0 

7.  392 
7.557 
7.721 
7.  885 
8.049 

:  0  17.  249 
0  17.  413 
0  17. 577 
0  17.  742 
0  17. 906 

0  27. 105 
0  27.  270 
0  27.  434 
0  27. 598 
0  27.  762 

0  36. 962 
0  37. 126 
0  37.  290 
0  37.  455 
0  37. 619 

0  46.818 
0  46.  983 
0  47. 147 
0  47.311 
0  47.  475 

0  56.  675 
0  56.  839 
0  57.  003 
0  57. 168 
0  57. 332 

6.531 
6. 695 
6.860 
7.024 
7.188 

16.  388 
16.  552 
16.  716 
16.  881 
17.045 

45 
46 
47 
48 
49 

.123 
.126 
.129 
.131 
.134 

50 
51 
52 
53 

54 

0 
0 
0 
0 
0 

8.214 
8.378 
8. 542 
8.707 
8.871 

0  18.070 
0  18.  234 
0  18.  399 
0  18.  .563 
0  18.  727 

0  27.927 
0  28. 091 
0  28.  255 
0  28.  420 
0  28.  584 

0  37.  783 
0  37. 947 
0  38. 112 
0  38.  276 
0  38. 440 

0  47.  640 
0  47.  804 
0  47.  968 
0  48. 132 
0  48.  297 

0  57.  496 
0  57.  660 
0  57.  825 
0  57. 989 
0  58. 153 

7.353 
7.517 
7.681 
7.845 
8.010 

17. 209 
17. 373 
17. 538 
17.  702 

17.  866 

50 
51 
52 
53 

54 

.137 
.140 
.142 
.145 

.148 

55 
56 
57 
58 
59 

0 
0 
0 
0 

0 

9. 035 
9.199 
9.364 
9.  528 
9.692 

i  0  18.  892 
'  0  19. 056 
1  0  19.  220 
!  0  19.384 
1  0  19.  549 

0  28.  748 
0  28.  912 
0  29. 077 
0  29.  241 
0  29.  406 

0  38. 605 
0  38.  769 
0  38.  933 
0  39.  097 
0  39.  262 

0  48.  461 
0  48.  625 
0  48.  790 
0  48. 954 
0  49.118 

0  58.317 
0  58. 482 
0  58. 646 
0  58.  810 
0  58. 975 

8.174 
8.338 
8.502 
8.667 
8.831 

18. 030 
18.195 
18.359 
18. 523 
18.  688 

55 
56 
57 
58 
59 

.151 
.153 
.156 
.159 
0.162 
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Mean  Solar  into  Sidereal  Time. 

« 

"o 

1 
2 
3 
4 

To  be  added  to  a  mean  tune  interval.                                                                      1 

8^ 

9' 

IC 

!!>' 

\» 

18' 

14» 

•-' 

For  secondsJ 

l'  18!  852 
1  19.016 
1  19.  180 
1  19.345 
1   19.509 

T  28.  708 
1  28.873 
1  29.037 
1  29.201 
1  29.36.5 
1  29.  .530 
1  29.694 
1  29.858 
1  .30.022 
1  30.  187 

m.     «. 

1  38.565 
1  38.729 
1  38.893 
1  39.058 
1  39. 222 
1  39.386 
1  39.550 
1  39.715 
1  39.879 
1  40.043 

T  4a  421 

1  48.  ,58.5 
1  48.750 
1   48.914 
1  49.078 
1  49.243 
1  49.407 
1  49.571 
1  49.  7;i5 
1  49.i«X1 
1  50.064 
1  .50.228 
1  .50.393 
1  50.557 
1  50.  721 

m.     t. 

1  58.278 
1  58.442 
1  58.606 
1  58.  771 
1  58.935 
1  59.099 
1  59.263 
1  59.428 
1  59.592 
1  59.756 

1  59.920 

2  0.085 
2    0.249 
2    0.413 
2    0.578 

m.     t. 
2    8.134 
2    8.298 
2    8.463 
2     8.627 
2    8,791 
2     8. 956 
2     9.120 
2    9.284 
2    9.448 
2    9.613 
2    9.  777 
2    9.941 
2  10.  ia5 
2  10.  270 
2  10.434 

m.     ». 
2  17.991 
2  18. 156 
2  18.  319 
2  18.483 
2  18.648 
2  18.812 
2  18.976 
2  19.141 
2  19.305 
2  19.469 
2  19.633 
2  19.  798 
2  19.  %2 
2  20. 126 
2  20.290 

2  27'!  847 
2  28.011 
2  28. 176 
2  28.  340 
2  28.504 
2  28.668 
2  28.  833 
2  28.  {197 
2  29.161 
2  29. 326 
2  29.490 
2  29.6.54 
2  29.  818 
2  29.  98.! 
2  30.147 

1. 

1 

3 
4 

t. 

0.003 
.005 
.008 
.011 

5 

6 

8 
9 

To 
n 

12 
13 
14 
15 
16 
17 
18 
19 

1   19.073 
1    19.837 
1  20.002 
1  20.  166 

1  20.3;w 

1  20.495' 
1  20.659 
1  20.823 
1  20.987 
1  21.152 

■■> 
6 

8 
9 

To 
11 
12 

13 
14 

.014 
.016 
.019 
.022 
.025 
.  027' 
.030 
.033 
.036 
.038 

1  30.351 
1  30.515 
1  30.680 
1  .30.844 
1  .31.008 

1  40.  207 
1  40.372 
1  40.  536 
1  40.  700 
1  40.865 

1  21.316 
1  21.480 
1  21.644 
1  21.809 
1  21.973 

1  31. 172 
1  31.337 
1  31.501 
1  31.665 
1  31.829 

1  41.029 
1  41.  193 
1  41.. 357 
1  41.. 522 
1  41.686 

1  50.885 
1  51.050 
1  51.214 
1  51.. 378 
1  51.542 

2    0.742 
2    0.906 
2    1.070 
2    1.235 
2     1. 399 

2  10.598 
2  10.  763 
2  10. 927 
2  11.091 
2  11.2.55 

2  20.455 
2  20.619 
2  20.783 
2  20.948 
2  21.112 

2  30.311 
2  30.  47') 
2  30.  640 
2  30.  804 
2  30.  968 

15 
16 

17 
IS 
19 

.041 
.044 
.047 
.049 
.052 

20 
21 

24 

1  22.137 
1  22.302 
1  22.466 

1  22.  aso 

1  22.  794 

1  31.994 
1  32.  158 
1  32.322 
1  32.487 
1  32.a51 

1  41.8.50 
1  42.015 
1  42. 179 
1  42.343 
1  42.507 

1  51.  707 
1  51.871 
1  52.035 
1  .52.200 
1  52.  .364 

2    1. 563 
2     1. 727 
2     1.892 
2    2.056 
2    2.220 

2  11.420 
2  11.584 
2  11.748 
2  11.912 
2  12.077 

2  21.276 
2  21.440 
2  21.605 
2  21.769 
2  21.933 

2  31. 133 
2  31.  297 
2  31.461 
2  31.625 
2  31.790 

20 
21 

24 

.055 
.057 
.060 
.063 
.066 

25 
26 

28 
29 

1  22.959 
1  23.  123 
1  23.287 
1  23.451 
1   23.616 

1  .32.815 
1  .32.979 
1  33.  144 
1  33.308 
1  33.472 

1  42.672 
1  42.836 
1  43.000 
1  43.  164 
1  43.329 

1  .52.-528 
1  52.692 
1  52.857 
1  53.021 
1  53.  185 

2    2.385 
2    2.549 
2    2.713 
2    2.877 
2    3.042 

2  12.241 
2  12.  4ft5 
2  12.570 
2  12.  7.34 
2  12.898 

2  22.  0!I8 
2  22.  262 
2  22.  426 
2  22.  .590 
2  22.  7.55 

2  31.  954 
2  32.118 
2  32.  283 
2  32.  447 
2  32.611 

26 

28 
29 

.068 
.071 
.074 
.077 
.079 

:!i 
32 
:f:i 
:m 

1   23.780 
1   23.944 
1   24.  109 
1   24.273 
1   24.4.{7 

1  :«.637  1  1  43.493 
1  33.801  1  1  43.t»7 
1  33.96.5  i  1  43.822 
1  34.  129  j  1  43.  9S6 
1  34.2!)4  1  1  44.1.50 

1  53.349 
1  53.514 
1  53.678 
1  .53.842 
1  .54.007 

2    3.206  1  2  13.062 
2    3. 370     2  13. 227 
2     3.534     2  13.  .391 
2     3.699     2  13.555 
2    3.  863  1  2  13.  720 

2  22.  919 
2  23.  083 
2  23.  247 
2  23. 412 
2  23.576 

2  32.  775 
2  32.  940 
2  .33.  104 
2  33.  2iiS 
2  33.  432 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

.  082 
.085 
.088 
.090 
.093 

3.5 
■M\ 
37 
38 
.Sit 
411 
41 
42 
43 
44 

4ri 
4i; 

47 
48 

"id 
51 

.-..■! 
.54 
55 
56 

58 
59 

1   24.601 
1   24.  7(>6 
1   24.930 
1   25.094 
1   25.2.59 

1  34.  458 
1  .■«.622 
1  .34.  7.'^6 
1  34.951 
1   .'{.5.115 

1  44.314 
1  44.479 
1   44.643 
1  44.  .807 
1  44.971 

1  .54.171  ■  2    4.027 
1  54.  .335      2     4. 192 
1   54.  4it9  1  2     4.  356 
1  .54.ii(;4  ;  2    4.520 
1  54.  ,S28  1  2    4.  684 

2  13.884 
2  14.048 
2  14.212 
2  14.377 
2  14.541 

2  23.  740 
2  23.905 
2  24.069 
2  24.  233 
2  24.  397 
2  24.  562 
2  24.  726 
2  24.  890 
2  25.054 
2  25. 219 
2  25.  383 
2  25. 547 
2  25.  712 
2  25.  876 
2  26. 040 

2  33.  .5!C 
2  33.  761 
2  33. 92.5 
2  34.  f.9n 
2  .34.  254 

aa4.4i> 

2  94.  .582 
2  34.  747 
2  34.91! 
2  3.5.  075 
2  3.5.  23'.' 
2  3.5.4(14 
2  3.5.  .568 
2  35.  732 
2  .35.  8ii7 

.  (Ht6 
.099 
.101 
.1(H 
.107 
.110 
.112 
.115 
.118 
.120 

1   2.5.423 
1  2.5.  .587 
1   2.5.751 
1  2.5.916 
1  26.0.80 
1  26.  244' 
1  26.408 
1   26.573 
1  26.  737 
1   26.901 
1   27.066 
1  27.230 
1   27.394 
1  27.  .5.58 
1  27.  723 
1  27.  .887' 
1  28.051 
1  28.  215 
1   28.380 
1   2S,.544 

1  :i5.279 
1  35.444 
1  :i5.608 
1  :i5.772 
1  .•«.936 
1  36.  101 
1  36.2ft-) 
1  36.429 
1  36.593 
1  36.758 
1  36.922 
1  37.086 
1  .37.251 
1  37.415 
1  37.579 
1  37.743 
1  37.9a8 
1  38.072 
1  .38.236 

1    38.  4IKI 

1  45.  136 
1  45.300 
1  45.464 
1  45.629 
1  45.  793 
1  4.5.  957 
1  46. 121 
1  46.286 
1  46.450 
1  46.614 
1  46.  778 
1  46.943 
1  47.107 
1  47.  271 
1  47.436 
1  47.600" 
1  47. 7M 
1  47.928 
r  48.093 
1  48.2.57 

1  54.  992  12    4. 849 
1  55.1.56     2    5.013 
1  5.5.321     2    5.177 
1  5.5.  485     2    5.  .342 
1  55.  649     2     5. 506 

2  14.705 
2  14.  869 
2  15.a34 
2  15.198 
2  1.5.362 
2  15.  .527 
2  15.  691 
2  15.855 
2  16.019 
2  16.  184 

1  55.814 
1  55.978 
1  56. 142 
1  ,56.  .306 
1  .56.471 
1  .56^6.>5' 
1  56.  799 
1  56.964 
1  57. 128 
1  67.292 

2    5.670 
2    5.8.34 
2    5. 999 
2     6.163 
2    6.  .327 
2    6. 491 
2     6.6.56 
2    6.820 
2     6.984 
2    7.149 
2     7.31.3' 
2    7.477 
2     7.641 
2     7.806 
2     7. 970 

.  123 
.126 
.129 
.131 
.134 

2  16.348 
2  16.512 
2  16.676 
2  16.841 
2  17.005 
2  17.169 
2  17.334 
2  17.498 
2  17.  (i62 
2  17.826 

2  26.204 
2  26.  369 
2  26. 533 
2  26. 697 
2  26. 861 
'2  27.026" 
2  27. 190 
2  27.  .^54 
2  27.519 
2  27.  683 

2  3(i.lHil 
2  .36.  225 
2  36. 3.s'i 
2  36.  5.54 
2  36.718 
2  36.  882 
2  37.  047 
2  37.  21 1 
2  37.  375 
2  37.  .5:;'! 

.50 
51 
52 

53 
54 
55 

.56 
57 

58 
.50 

.137 
.140 
.142 
.145 
.148 
.151 
.1.53 
.156 
.159 
0. 162 

1  57.466 
1  57. 621 
1  67.  785 
1  67.049 

1  .58.113 
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Mean  Solar  into  Sidereal  time. 

2 

To  be  added  to  a  mean  time  interval. 

le" 

IJ' 

IS' 

19" 

20» 

21' 

22» 

ask 

For  seconds. 

m 

, 

m.   s. 

m.  t. 

m.   *. 

m.  !. 

m.   s. 

m.  f. 

m  f 

». 

^ 

0 

•> 

37.704 

2  47.560 

2  57. 417 

3  7.273 

3  17. 129 

3  26.986 

3  36.842 

3  46. 699 

1 

2 

37. 868  I  2  47.  724 

2  57. 581 

3  7.437 

3  17.294 

3  27. 150 

3  37. 007 

3  46.863 

1 

0.003 

2 

2  38. 032  1  2  47.  889 

2  57.  745 

3  7.602 

3  17.458 

3  27.  315 

3  37.171 

3  47.  027 

2 

.005 

3 

2 

38. 196  2  48. 053 

2  57. 909 

3  7. 766 

3  17.622 

3  27.  479 

3  37. 3.35 

3  47. 192 

3 

.008 

4 

2 

38. 361  2  48. 217 

2  58. 074 

3  7. 930 

3  17.  787 
3  17.951 

3  27. 643 

3  37.500 

3  47.  3.56 

4 

.011 
.014 

5 

<> 

38. 525  2  48.  381 

2  58.  238 

3  8.094 

3  27.  807 

3  37.  664 

3  47.  520 

6 

6 

2 

38.  689  2  48. 546 

2  58. 402 

3  8.259 

3  18.115 

3  27. 972 

3  37. 828 

3  47.  685 

6 

;  .016 

7 

2 

38.  854  j  2  48.  710 

2  58. 566 

3  8.423 

3  18.279 

3  28. 136 

3  37. 992 

3  47.  849 

7 

.019 

8 

2 

39. 018  2  48.  874 

2  58.  731 

3  8.587 

3  18.444 

3  28. 300 

3  38. 157 

3  48.  013 

8 

1  .022 

9 
To 

A 

39. 182  2  49. 039 
39.  346  2  49.  203 

2  58.  895 

3  8.751 

3  18.608 

3  28. 464 

3  38.  321 

3  48.177 
3  48.  342 

9 

.025 

2  59. 059 

3  8.916 

3  18.  772 

3  28.  629 

3  38.  485 

10 

.027 

11 

<> 

39.  511  2  49.  367 

2  59. 224 

3  9.080 

3  18.937 

3  28.  793 

3  38.649 

3  48.  506 

11 

.030 

12 

2 

39.  675  2  49. 531 

2  59. 388 

3  9.244 

3  19. 101 

3  28. 957 

3  38.  814 

3  48.  670 

12 

.0.33 

13 

2 

39.  839  1  2  49. 696 

2  59. 552 

3  9.409 

3  19.265 

3  29. 122 

3  38.  978 

3  48.  834 

13 

.036 

14 

2 

40.  003  ;  2  49.  860 

2  59.  716 

3  9.573 

3  19.429 

3  29.  286 

3  39. 142 
3  39. 307 

3  48.  999 
3  49.  163 

14 

.038 

15 

2 

40.  168  2  50.  024 

2  59.  881 

3  9.737 

3  19.594 

3  29.  450 

16 

.041 

Ifi 

2 

40.  332  2  50. 188 

3  0.045 

3  9.901 

3  19.  758 

3  29. 614 

3  39. 471 

3  49.  327 

16 

.044 

17 

2 

40.  496  2  50. 353 

3  0.209 

3  10.066 

3  19.922 

3  29.  779 

3  39.  635 

3  49.  492 

17 

.047 

IS 

9 

40.  661  2  50.  517 

3  0.373 

3  10.230 

3  20.086 

3  29. 943 

3  39.  799 

3  49.  656 

IS 

.049 

19 

2 

40.  825 

2  50.  681 

3  0.538 

3  10.394 

3  20.  251 

3  30. 107 

3  39.  964 

3  49.  820 

19 

.052 

20 

9 

40.  989 

2  60.  846 

3  0.702 

3  10.559 

3  20.415 

3  30. 271 

3  40. 128 

3  49.984 

21) 

.055 

21 

2 

41. 153 

2  51.010 

3  0.866 

3  10.  723 

3  20.579 

3  30. 436 

3  40.  292 

3  50.  149 

21 

.057 

90 

9 

41.318 

2  51. 174 

3  1. 031 

3  10.887 

3  20.  744 

3  30.  600 

3  40.  456 

3  50.313 

22 

.060 

23 

2 

41.  482 

2  51. 338 

3  1. 195 

3  11.051 

3  20.908 

3  30.  764 

3  40.  621 

3  .50.  477 

23 

.063 

24 

2 

41.646 

2  51.  503 

3  1. 359 

3  11.216 

3  21. 072 

3  30.  929 

3  40.  785 

3  50.  642 

24 

.066 

2.5 

2 

41.810 

2  51.  667 

3  1.523 

3  11.380 

3  21.236 

3  31.093 

3  40.949 

3  50.  806 

25 

.068 

26 

2 

41.975 

2  51.  831 

3  1. 688 

3  11.544 

3  21.401 

3  31.257 

3  41.114 

3  .50.  970 

26 

.071 

27 

2 

42. 139 

2  51. 995 

3  1. 852 

3  11.708 

3  21.565 

3  31. 421 

3  41.278 

3  51. 134 

27 

.074 

28 

2  42.  303 

2  52. 160 

3  2.016 

3  11.873 

3  21.  729 

3  31.. 586 

3  41.442 

3  51. 299 

28 

.077 

29 

2 

42.  468 

2  52. 324 

3  2. 181 

3  12.037 

3  21.  893 

3  31.  750 

3  41.  606 
3  41.771 

3  51.  463 

29 

.079 

30 

2 

42.  632 

2  52.  488 

3  2.345 

3  12.201 

3  22.0.58 

3  31.914 

3  61.627 

30 

.  082 

31 

2 

42.  796 

2  52. 653 

3  2. 509 

3  12.366 

3  22.  222 

3  32.  078 

3  41.  935 

3  61.  791 

31 

.085 

32 

42.  960 

2  52.817 

3  2.673 

3  12.530 

3  22.  386 

3  32.  243 

3  42. 099 

3  51.  956 

32 

.088 

33 

2 

43. 125 

2  52.  981 

3  2.838 

3  12.694 

3  22.  .551 

3  32. 407 

3  42. 264 

3  52. 120 

33 

.090 

34 

2 

43.  289 

2  53. 145 

3  3.002 

3  12.858 

3  22.  715 

3  32.  571 

3  42.  428 

3  .52.  284 

34 

35 

.093 

35 

2 

43.  453 

2  53.  310 

3  3. 166 

3  13.023 

3  22.  879 

3  32.  736 

3  42. 592 

3  52.  449 

.096 

36 

9 

43.  617 

2  53.  474 

3  3.330 

3  13. 187 

3  23. 043 

3  32.  900 

3  42.  756 

3  52.  613 

36 

.099 

37 

2 

43.  782 

2  53. 638 

3  3.495 

3  13.351 

3  23. 208 

3  33.  064 

3  42. 921 

3  52.  777 

37 

.101 

3S 

2 

43.  946 

2  53. 803 

3  3.659 

3  13.515 

3  23. 372 

3  33.  228 

3  43. 085 

3  52.  941 

38 

.104 

39 

2 

44. 110 

2  53.967 

3  3.823 

3  13.680 

3  23.  536 

3  33.  393 

3  43.  249 

3  53. 106 

39 

.107 

40 

2 

44.275 

2  54.  131 

3  3.988 

3  13.844 

3  23.  700 

3  33.  .557 

3  43.  413 

3  .53.  270 

40 

.110 

41 

2 

44. 439 

2  54.  295 

3  4.152 

3  14.008 

3  23.  865 

3  33.  721 

3  43.578 

3  53. 434 

41 

.112 

42 

9 

44.  603 

2  54.  460 

3  4.316 

3  14. 173 

3  24.029 

3  33.  886 

3  43.  742 

3  53. 598 

42 

.115 

43 

9 

44.  767 

2  54. 624 

3  4.480 

3  14.337 

3  24. 193 

3  34. 050 

3  43. 906 

3  53.  763 

43 

.118 

44 

2 

44.  932 

2  54. 788 

3  4.645 

3  14.  501 

3  24.  358 

3  34.214 

3  44.  071 

3  53. 927 

44 

.120 

45 

2 

45.  096 

2  54.  952 

3  4.809 

3  14.665 

3  24.  522 

3  34.  378 

3  44.  236 

3  54.  091 

46 

.123 

46 

9 

45.  260 

2  55.117 

3  4.973 

3  14.  830 

3  24.  686 

3  34. 543 

3  44.  399 

3  64.  266 

46 

.126 

47 

9 

45.  425 

2  55. 281 

3  5.137 

3  14.  994 

3  24.  850 

3  34.  707 

3  44.  .563 

3  64.  420 

47 

.129 

4S 

9 

45.  589 

2  55.  445 

3  5.  ,302 

3  15. 158 

3  2.5.  015 

3  34.  871 

3  44.  728 
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South  latitude:  0°  to  20"— March  21  to  June  22. 
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Mean  Time  of  Son's  Visible  Rising  and  Setting. 


S     I 


S    3 


°-  ! 

*  5 

.«  c 

3  I 


c2     B 

I 


Kx'ttaoPfxSxttaQjctfuaSxKmKafex.oiKeixBixItficBSEc  3:xB:x«ai«aa:i] 


T 


e5S2a2S2S8?,g?S5SS96;S  §£S5S2?!S£g  gggiSSgSiS;:^ 


^sssss; 


:a,ssss8sssg;  ssssssssssg  ssssgggRsig 


Eg8S85S?Jg5E;  i;£:.'£S?JSSg?S  SSJSSS^S^gE  SS5g?ig£  =  6?3 


eSSSS58SS?38  28SS2S22S?)  gggSSSSSSS  5;5Sg8g?:S5  = 


ESSSSSSaSSS SSSS28222S g2gS5SESSS 5S5SSgSgRS 


E:;&gSSSS2SS  SSSSS!33S&!:S  ZS=^gSS?:8S  :SSZ&SS;!;3S 


E"!g«55S55SSS:':rtS52S2Sg?5S  SS^  =  Z-SEBc^  SSZasSSS?? 


esssss?53K3S  5S!Ss;;y!;ss  !;ss:;rsssgsgte;£8g:;i:2£22 


isnsm^.StiSti S^SS99^SfS^\^^^^^:?.^SsS  ^SSSS&SSi. 


•       I       ESSSS;g55gS«2S?g5-SS5:sS?S!55:5!S55SS|5SSSgSSSR5 


68agasagSSS|SS5S8SiS;?:<S;!?S5?gS?555«;i?5S5SSS53S!S 


E22S;S  =  ?:2?!8S  55g?SfiagSg«  8aS5KSSK5?S  ^?555S£55g 


^1*- wr*r»« 


:sfc?;=f!2agS£S  gssrig;?=?:"8-Isfi5B»«g^g5 


E?J3SS8£222KSS22£9  =  «2S!laS=r'58?55V.£ri:5S3ag88SSS 


E§  =  §=a232aS|?iSc;£?;SaC22  22E8£SSfi2g!2a=S8RS8SS 


EsS8S5gS2a='E-,=K::a:;s2fiz[?;£n2fJus282  2g2sE?i£az?: 

EasSSSSSfeSS  J?SK£S£Sgg2lg!2g=5:Jt;:iS2  S5=S£S2?Jl:?i2 

ES8S8SSSS3S;3|!;3!?SS8^S^8{^8^&3&;SS!;S|SSS2s2g  =  S;S 


e9898983S9o  SS9S?o7g7g,?83gS83SSS  g3S3SSS;8!;S 


eCxaeu£c£xa£»dx|a^xBSxa£xciaxoCxfiSaL'ae»aeadGe  00^06^00 


,. 


Page  670] 

TAliLK  H>. 
Mean  Time  of  Sim's  Visible  Rising  and  Setting. 

1 

3 
1 

b 

o 

h 

1 

1 

1 
% 

s 

3 

> 

"o 

9 

*s 

a 

II 

■I 

■c 

3 

S 

> 

'a 

e 
•s 
§ 

fl 

s 

a 

1 

5" 

osa?3S^jsS?5SI?'ai5S?;!a|gSSg3 

aisp       1 
•xojrfdv  1 

1" 

M 

& 

.^  «  «  » -.s  '.s  o  -j>  ti  » %3  -o  o  to  «  o  « to  (o  o  o  1  o  « -o  »  o  «  o  » -J  -.a-i  -^  «  »  o  '-o  «  o  -.» '-  -■* 

« 

-   1 

A.m. 
603 
6  14 
6  03 
6  14 
C  03 
6  14 
6  03 
6  It 
6  02 
6  14 
6  02 
6  14 
6  02 
6  14 
6  02 
6  14 
0  02 
6  14 
6  02 
6  15 
6  U2 
6  U> 
6  Ul 
6  15 
6  01 
6  15 
6  01 
6  15 
6  01 
6  15 
6  01 
6  15 
6  01 
6  16 
600 
6  16 
6  00 
6  16 
6  00 
6  16 

» 

& 

E3S32S232SS]sS3S8USSS2S5g232S52g2 

32S2SSS8S8 

09 

g> 

s 

3. 

E3SSS3?;sssr.  Sfisjisasassj 

S5;333¥iSa3a!3S3S3S2a3a 

» 

& 

E83Sa3?iS?;S5i3asaSSS§SSSRaS38355S?8'ggSS3aS3SS 

« 

i 

sSSS«SSESES'3S;3S353?!SS3??3S3S3s33l?!3S?'rf?S'^S5S 

.^OtSO'diOtOiOtOOtO  OtOiA«iCO,n«000   0000,nOd'.0,4*.a   0«Ot3t£«tOO,C» 

09 

i. 

A.m. 
558 
6  27 
5  67 
627 
5  67 
628 
666 
628 
566 
629 

630 
651 
630 
663 
6  31 

5  62 

6  32 

5  52 

6  33 
6  61 
633 

5  51 

6  34 
560 
6  35 
6  49 
6  3.^ 
6  48 
6  36 

'5  47 
6  37 

5  46 

6  88 

5  46 

6  39 

5  45 

6  40 

5  14 

6  41 

- 

Sb 

s3liS338353S5!333i?3S3333  3S;?S?S53S3 

^  -o  ^  «  ^-r  •*  >*  o  '.'5  « 

Ed 

s 

s. 

Ea5333a3S?35  SSSS5S?S53  s;3S^S^?335|5!553SC;S5S? 

1 

A.m. 
561 
633 
553 
63i 
563 
636 

5  62 

6  36 

5  51 

6  37 

5  60 

6  38 

5  49 

6  39 
5  48 
C  40 

5  47 

6  41 

5  46 

6  42 

5  45' 

6  43 

5  44 

6  44 

5  51 

6  46 

5  42 

6  46 

5  41 

6  47 
6  40 
6  48 

5  38 

6  49 
5  37 
660 

5  36 

6  52 
5  35 
«  63 

^la'^oo-AO'oo  tdoo  ;>-ooooooo-o>ots  tou«oOknoocc>o-o  u?OtAidO'j<o«s«o«o 

« 

h 

10 

M 

sSS5S5?!;5i'^3|??3'.3?!i;3?s?|S3a3a3sa83|».5?!S53as3:3 

2 

s 

» 

& 

A.m. 
6  47 
6  42 

5  46 

6  43 
644 
6  44 
543 
6  46 

5  41 

6  47 
6  40 
6  48 
6  39 

6  37 
6  51 

5  36 

6  53 
5  34 
664 

S33!533S8S3'a3S85522K3 

it!a«owootOr-i«r-  ^ot^ 

lO 

S 

S53;3S?;!S??S5?  33S3'^33SI?S 

S3S3Sga8as|5S2S5  =  £222 

» 

r» 

53a8asa82S;s2aas3=2S2 

lO  r»  o  r*  lO  t.,  lO  r- iO  r-  o  !"•      t*               t* 

s 

h 

3333asaSa3lSS?13aS2S2  =  '223£SUB2Sa 

ia<oia(3ot3  0t00r-ior-'0r-i0t^«or»i0t*  iOr*i/5t*>or-knt^      r? 

s 

s. 

ES!;s??S3a353?!3SS3S?;3a3|33282SZ  =  22'3£S2Sa8aS« 

s 

1 

E35S353333S3ifiS?;3  33S323  283S2  =  3SB2S2gaS?3SS3a 

« 

s 

E35SSa3a353|?!3S3£323SS:2S32B2S2gE]33SSS',S3538 

e 
•> 

& 

Ba?aSS3?13JiSl232g  =  3  =  3S8|sS3  =  gSS2B2[sS3SSSSS5S 

1 

Ba«S9232333aSSSBSS8S8!8SS2322S32|5a5S5SSaaS 

a 

8 

1 

BS5!2S3S«8!;B3 

S33333S33SSSS8$S«a33 85888983^3 

•o»«p 
•xoufdv 

1-= 

dnainaiaej  admits 

acaodxdageexaix 

asodaiceoiaooiaiaix 

aixadccQ:xafixai:3Q 

.-■  '• 

„  iriHi  '  iriTTXXT 

TT"S'T~S"  X^XXX 

TABLE  10. 
Mean  Time  of  Sun's  Visible  Rising  and  Setting. 


[Page  671 


-2  £ 

^  i 

J  a 

a  1 

8  I 

I 


s     ^ 


SKo    S    S    S    S^    o    s 


ficicntf  oQCtiaDoinpciaip^coOiiaipiQQtfdpijoQ  a;  m  pi  cri  p:i  of  tf  cc  d  oq  o^odtfGca^odpiHCQtf 


SSSSfSc 


£mSc5c 


fiO'-<aot».-<i-^'T.-ir-oOr-i'*"*c 


3cioc3oMicSiOMi 


Jp-foa01-^w^~>'^2|QO<-'OOlWr- 


OuSoSooS 


'xojody     ^^  oiwCAc6^t:6Xi^pd':a 


21594°— M 36 


300  — MaOOJC^iO^C 


BSoiOaiaiaiBiccaiiQ  «03«aiCiSaiS5a:«ai 


BScdcSaJMcoJsSoiWa 


Page  672] 

TAHLE  11. 

For  redncing  the  Time  of  the  Moon's  passage  over  the  Meridian  of  Greenwich  to  the  Time  of  ite 
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age  over  any  other  Meridian.     The  numbers 

taken  from  this  Table  are  to  be  added  to  the  Time  at  1 

Greenwich  in  West  Longitude, 
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For  finding  the  Variation  of  the  Sun's  Right  Ascension  or  Declination 

or  of  the  Equation  of  Time,  in  1 

any  number  of  niiiiu 

es  of  tim 

e,  the  lie 

rarv 

Mot 

on  bemg 

given  at  the  top  of  the  page  in  seconds,  | 

and  the  nu 

mbei 

of  minutes  o 

i  time  in 

the 

side 

column. 

Also  for 

finding 

the  Variation  of  the  1 

Moon's 

Declinat 

ion  or  Ri 

;ht  Ascension 

in  secon( 

8  of  time 

the  motion  in  one  minute  being  given  1 

at  the  top,  and  the  numbers  in  the  side 

column  being  taken  for  seconds. 
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TABLE   1^ 

i 

For  finding;  the  Variation  o£  the  Sun's 

Right  Ascension  or  Declination,  or 

of  the  Equation  of  Time,  in  1 

anv  number  of  minutes  of  time,  the  Horary  Motion  lieing  given  at  the 

top  o 
nding 

t  the 

page  in  seconds.  1 

and  the  nural>er  of 

minutes  of  time  in  the  side  coUinm. 

Also  for  fi 

the  Variation  of  the  1 

Moon's 

Deohnation  or  Right  Ascension  in 

seconds  of 

time. 

the  motion 

in  one  minute  being  given  1 

at  the 

op,  and  the  numbers  in  the  side  column 

being  taken  for  seconds. 
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Horary  motion. 
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For  finding  the  Variation  of  the  Sun's  Right  Ascension  or  Declination,  or 

of  the  Equation  of  Time,  in  1 

anv  number  of  minutes  of  time,  the  Horary  Motion  being  given  at  the  top  of  the  page  in  seconds,  | 

and  the  number  of  minutes  of  time  in  the  side  column. 

Also  for  findmg 

the  Variation  of  the  1 

Moon's  Declination  or  Right  Ascension  in  seconds  of  time, 

the  motion 

in  one  minute  being  given  | 

at  the  top,  and  the  numbers  in 

the  side  column  being  taken  for  seconds 
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1-2. 

For  finding  the  Variation  of  the  Sun's  Right 

•Vscension  or  Declination,  or  of  the 

Eiiuation  of  Time,  in  1 

any  number  of  minutes  of  time,  the  Horary  Motion  teing  given  at  the  top  of  the  page  in  seconds,  | 

and  the  number  of  minutes  of  time  in  the  side 

column. 

Also  for  finding 

:he  Variation  of  the  1 

Moon's  Declination  or  Right  Ascension  in 

seconds  of  time, 

ihe  motion  in  one  minute  being  given  i 

at  the  top,  and  the  numbers  in  the  side  column  being  taken  for  seconds. 

M. 

Horary  motion.                                                                             1 
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50 
50 

60 
51 

51 

52" 

52 
53 

63 
54 

64 

56 

55 
56 

56 
57 

57 
68 

58 
69 

69 
60 

fiO 

61 

61 
63 

62 
63 

63 
64 

65' 

56 
56 

61 

62 

57 

51 

52 

53 

54 

55 

56 

57 

68 

69 

60 

61 

62 

63 

64 

66 

66 

67 

67 

5S 

52 

53 

54 

r>5 

56 

57 

58 

69 

60 

61 

62 

63 

64 

65 

66 

67 

68 

58 

59 

53 

54 

55 

56 

57 

68 

59 

60 

61 

62 

63 

64 

66 

66 

67 

68 

69 

59 

60 

54 

.V, 

5(1 

57 

5S 

59 

60 

61 

62 

{\:i 

64 

65 

66 

67 

68  !     69 

70 

60 
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For  finding  the  Variation  of  the  Sun's 

Right  Ascension  or  Declination,  or  of  the  Equation  of  Time,  in  1 

unv  number  of  minutes  of  time,  the  Horary  Motion  being 

given  at  the  top  of  the 

page  in  seconds,  1 

and  the  number  of  minutes  of  time  in  the  side  column. 

Al.«o  for  finding  the  Variation  of  the  1 

Moon's  Declination  or  Right  Ascension  in  seconds  of  time 

the  motion  in  one  minute  being  given  1 

at  the  top,  and  the  numbers  in 

the  side  column 

being  taken  for  seconds. 

1 

Horary 

motion. 

71" 

1 

72" 

1 

78" 

1 

74" 

76" 

76" 

77" 

78" 

79" 

80" 

81" 

82" 

88" 

84" 

85" 

86" 

87" 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

0 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

6 

6 

6 

6 

6 

4 

5 

6 

7 

6 

7 

6 

7 

6 

7 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

5 

6 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 

9 

9 

6 

7 

8 

8 

9 

9 

9 

9 

9 

9 

9 

9 

9 

10 

10 

10 

10 

10 

10 

7 

8 

9 

10 

10 

10 

10 

10 

10 

10 

11 

11 

n 

11 

11 

11 

11 

11 

12 

8 

9 

11 

11 

11 

11 

11 

11 

12 

12 

12 

12 

12 

12 

12 

13 

13 

13 

13 

9 

10 

12 

12 

12 

12 

13 

13 

13 

13 

13 

13 

14 

14 

14 

14 

14 

14 

15 

10 

11 

13 

13 

13 

14 

14 

14 

14 

14 

14 

15 

15 

15 

15 

15 

16 

16 

16 

11 

12 

14 

14 

15 

15 

15 

15 

15 

16 

16 

16 

16 

16 

17 

17 

17 

17 

17 

12 

13 

15 

16 

16 

16 

16 

16 

17 

17 

17 

17 

18 

18 

18 

18 

18 

19 

19 

13 

14 

17 

17 

17 

17 

18 

18 

18 

18 

18 

19 

19 

19 

19 

20 

20 

20 

20 

14 

15 

18 
19 

18 
19 

18 
19 

19 
20 

19 
20 

19 
20 

19 
21 

20 

20 

20 

20 
22 

21 

21 

22 

21 
22 

21 
23 

22 

22 
23 

15 
16 

16 

21 

21 

21 

22 

23 

17 

20 

20 

21 

21 

21 

22 

22 

22 

22 

23 

23 

23 

24 

24 

24 

24 

25 

17 

18 

21 

22 

22 

22 

23 

23 

23 

23 

24 

24 

24 

25 

25 

25 

26 

26 

26 

18 

19 

22 

23 

23 

23 

24 

24 

24 

25 

25 

25 

26 

26 

26 

27 

27 

27 

28 

19 

20 

24 
25 

24 
25 

24 
26 

25 
26 

25 
26 

25 
27 

26 
27 

26 

26 

27 

27 

27 

28 
29 

28 

28 

29 

29 

20 

21 

27 

28 

28 

28 

29 

29 

30 

30 

30 

21 

22 

26 

26 

27 

27 

28 

28 

28 

29 

29 

29 

30 

30 

30 

31 

31 

32 

32 

22 

23 

27 

28 

28 

28 

29 

29 

30 

30 

30 

31 

31 

31 

32 

32 

33 

33 

33 

23 

24 

28 

29 

29 

30 

30 

30 

31 

31 

32 

32 

32 

33 

33 

34 

34 

34 

34 

24 

25 

80 

30 

30 
32 

31 
32 

31 
33 

32 
33 

32 
33 

33 

33 

33 
35 

34 
35 

34 
36 

35 

35 
36 

35 
37 

36 

36 

38 

25 

26 

31 

31 

34 

34 

36 

37 

26 

27 

32 

32 

33 

33 

34 

34 

35 

35 

36 

36 

36 

37 

37 

38 

38 

39 

39 

27 

28 

33 

34 

34 

35 

35 

35 

36 

36 

37 

37 

38 

38 

39 

39 

40 

40 

41 

28 

29 

34 

;« 

35 

36 

36 

37 

37 

38 

38 

39 

39 

40 

40 

41 

41 

42 

42 

29 

30 

36 

36 

37 

37 

38 

38 
39 

38 
39 

39 
40 

39 

40 

40 

41 
42 

41 

42 

42 

43 

43 

44 

30 

31 

37 

37 

38 

40 

41 

41 

42 

43 

43 

44 

44 

45 

31 

32 

38 

38 

39 

39 

40 

41 

41 

42 

42 

43 

43 

44 

44 

45 

45 

46 

46 

32 

33 

39 

40 

40 

41 

41 

42 

42 

43 

43 

44 

45 

45 

46 

46 

47 

47 

48 

33 

34 

40 

41 

41 

42 

43 

43 

44 

44 

45 

45 

46 

46 

47 

48 

48 

49 

49 

34 

35 
36 

41 
43 

42 
43 

43 
44 

43 
44 

44 
45 

44 
46 

45 
46 

46 

46 

47 

47 

48 

48 
50 

49 
50 

50 

50 

51 

35 

47 

47 

48 

49 

49 

51 

52 

52 

36 

37 

44 

44 

45 

46 

46 

47 

47 

48 

49 

49 

50 

51 

51 

52 

52 

53 

54 

37 

38 

45 

46 

46 

47 

48 

48 

49 

49 

50 

51 

51 

52 

53 

53 

54 

54 

55 

38 

39 

46 

47 

47 

48 

49 

49 

50 

51 

51 

52 

53 

53 

54 

55 

55 

56 

57 

39 

40 

47 

48 

49 

49 

.50 

51 

51 

52 

53 

53 

54 

55 

55 

56 

57 

57 

58 

40 

41 

49  49  1 

50 

51 

51 

52 

53 

53 

54 

55 

55 

56 

57 

57 

58 

59 

59 

41 

42 

50 

50 

51 

52 

53 

53 

54 

55 

55 

56 

57 

57 

58 

59 

60 

60 

61 

42 

43 

51 

52 

52 

53 

54 

54 

55 

56 

57 

57 

58 

59 

59 

60 

61 

62 

62 

43 

44 

52 

53 

54 

54 

55 

56 

56 

57 

58 

59 

59 

60 

61 

62 

62 

63 

64 

44 

45 
46 

53 
54 

54 
55 

55 
56 

56 
57 

56 

58 

57 
58 

58 
59 

59 
60 

59 

60 

61 
62 

62 
63 

62 

63 

64 
65 

65 

65 

45 

61 

61 

64 

64 

66 

67 

46 

47 

56 

56 

57 

58 

59 

60 

60 

61 

62 

63 

63 

64 

65 

66 

67 

67 

68 

47 

48 

57 

58 

58 

59 

60 

61 

62 

62 

63 

64 

65 

66 

66 

67 

68 

69 

70 

48 

49 

58 

59 

60 

60 

61 

62 

63 

64 

65 

65 

66 

67 

68 

69 

69 

70 

71 

49 

50 

59 

60 

61 

62 

63 

63 

64 

65 

66 

67 

68 

68 

69 

70 

71 

72 

73 

50 

51 

60 

61 

62 

63 

64 

65 

65 

66 

67 

68 

69 

70 

71 

71 

72 

73 

74 

51 

52 

62 

62 

63 

64 

65 

66 

67 

68 

68 

69 

70 

71 

72 

73 

74 

75 

75 

52 

53 

63 

64 

64 

65 

66 

67 

68 

69 

70 

71 

72 

72 

73 

74 

75 

76 

77 

53 

54 

64 

65 

66 

67 

68 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

77 

78 

54 

55 
56 

65 
66 

66 
67 

67 

68 

68 
69 

69 
70 

70 
71 

71 
72 

72 
73 

72 
74 

73 

74 

75 

76 

77 
78 

78 

79 

80 
81 

55 
56 

75 

76 

77 

77 

79 

80 

57 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

57 

58 

69 

70 

71 

72 

73 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

58 

59 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

59 

60 

71 

72 

73 

74 

75 

76 

77 

78   79 

80 

81 

82 

83   84 

85 

86 

87 

60 
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For  finding  the  Variation  of  the  Sun's  Right  Asceneion  or  Declination,  or  of  the  Equation  of  Time,  in 
any  number  of  minutes  of  time,  the  Horary  Motion  being  given  at  the  top  of  the  page  in  seconds, 
and  the  number  of  minutes  of  time  in  the  side  column.     Also  for  finding  the  Variation  of  the 
Moon's  Declination  or  Right  Ascension,  in  seconds  of  time,  the  motion  in  one  minute  being  given 
at  the  top  and  the  numbers  in  the  side  column  being  taken  for  seconds. 

M. 

Horary  motion. 

M. 

8S« 

89» 

90" 

»1» 

98" 

9$» 

94» 

9&" 

96» 

97" 

98» 

9»» 

100" 

101" 

lOV 

108" 

104" 

1 
2 
3 
4 
5 

1 
3 
4 
6 

"9" 
10 
12 
13 
15 
16 
18 
19 
21 

"2;f 

25 
26 
28 
29 
31 
32 
34 
35 
37 
38 
40 
41 
43 
44 
45 
47 
48 
50 
51 
63 
54 
5t> 
57 
59 
"60 
62 
63 
6.5 
66 
t)7 
6St 
70 

73 
75 
76 
78 
79 
81 
82 
84 
86 
87 
88 

1 

3 

4 

6 

7 

9 
10 
12 
13 
15 
16 
18 
19 
21 
22 
24 
25 
27 
28 
30 
31 
33 
34 
36 
37 
39 
40 
42 
43 
45 
46 
47 
49 
50 
52 
53 
55 
56 
58 
59 
61 
62 
ti4 
65 
t>7 
(>8' 
70 
71 
73 
74 
76 
77 
79 
80 
82 
83 
86 
8« 
88 
89 

2 
3 
5 
6 
8 
9 
11 
12 
14 
15 
17 
18 
20 
21 
23 
24 
26 
27 
29 
30 
32 
33 
35 
36 
38 
39 
41 
42 
44 
45 
47 
48 
50 
51 
53 
54 
56 
57 
59 
60 
62 
(>3 
6.5 
66 
<» 
69 
71 
72 
74 
76 
77 
78 
80 
81 

84 
86 
87 
89 
90 

2 
3 
6 
6 

8 

9 
11 
12 
14 
15 
17 
18 
20 
21 
23 
24 
26 
27 
29 
30 
32 
33 
35 
36 
38 
39 
41 
42 
44 
46 
47 
49 
50 
52 
53 
55 
56 
58 
59 
61 
62' 
64 
65 
67 
68 
70 
71 
73 
74 
76 
77 
79 
80 
82 
83 
,S.'i 
ht> 
88 
90 
91 

2 
3 
6 
6 
8 
9 
11 
12 
14 
15 
17 
18 
20 
21 
23 
25 
26 
28 
29 
31 
32 
34 
35 
37 
38 
40 
41 
43 
44 
46 
48 
49 
51 
52 
54 
55 
67 
58 
60 
61 
63 
64 
66 
67 
69 
71 
72 
74 
75 
77 
78 
80 
81 
83 
84 
86 
87 
89 
90 
92 

2 

3 

6 

6 

8 

9 
11 
12 
14 
16 
17 
19 
20 
22 
23 
25 
26 
28 
29 
31 
33 
34 
36 
37 
39 
40 
42 
43 
46 
47 
48 
60 
51 
53 
64 
56 
57 
59 
60 
62 
(54" 
65 
67 
68 
70 
71 
73 
74 
76 
78 
79 
81 
82 
84 
85 
87 
88 
90 
91 
its 

2 
3 
6 
6 
8 
9 
11 
13 
14 
16 
17 
19 
20 
22 
24 
25 
27 
28 
30 
31 
33 
34 
36 
38 
39 
41 
42 
44 
45 
47 
49 
60 
52 
53 
56 
56 
58 
60 
61 
63 
64 
66 
67 
69 
71 
72 
74 
76 
77 
78 

2 
3 
6 
6 

8 

2 
3 
6 
6 
8 

2 
3 
6 
6 
8 
10 
11 
13 
15 
16 

2 
3 

6 
7 
8 

2 
3 
5 

7 
8 

2 
3 
5 

7 

8 
10 
12 
13 
15 
17 
18 
20 
22 
23 
25 
27" 
28 
30 
32 
33 

2 
3 
6 
7 
8 

2 
3 
5 
7 
9 

2 
3 
6 
7 
9 

2 
3 
5 
7 
9 

1 

2 
3 

4 
5 

6 
7 
8 
9 
10 

10 
11 
13 
14 
16 

10 
11 
13 
14 
16 

10 
11 
13 
15 
16 

10 
12 
13 
15 
17 

10 
12 
13 
15 
17 

10 
12 
14 
15 
17 
19 
20 
22 
24 
26 

1^ 
14 
15 
17 
19 
21 
22 
24 
26 
27 
29 
31 
33 
34 

10 
12 
14 
16 
17 
19 
21 
23 
24 
26 

6 

7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

4r 

42 
43 
44 
45 
46 
47 
48 
49 
60 
61 
62 
63 
64 
66 
66 
67 
68 
69 
60 

17 
19 
21 
22 
24 

18 
19 
21 
22 
24 

18 
19 
21 
23 
24 

18 
20 
21 
23 
25 

18 
20 
21 
23 
25 
26 
28 
30 
31 
33 

19 
20 
22 
24 
26 

11 
12 
13 
14 
15 

25 
27 
29 
30 
32 

26 
27 
29 
30 
32 

26 
27 
29 
31 
32 

26 
28 
29 
31 
33 
34 
36 
38 
39 
41 

27 
29 
30 
32 
34 
35 
37 
39 
40 
42 

27 
29 
31 
32 
34 
36 
37 
39 
41 
43 

28 
29 
31 
33 
35 

16 
17 
18 
19 
20 

33 
35 
36 
38 
40 

34 
35 
37 
38 
40 

34 
36 
37 
39 
40 

35 
36 
38 
40 
41 

35 
37 
38 
40 
42 
43 
45 
47 
48 
60 

36 
38 
39 
41 
43 

36 
38 
40 
42 
43 
45 
47 
49 
50 
52 
54 
55 
57 
5!t 

61 
62' 
t>4 
66 
6S 
69 
71 
73 
75 
76 
78 
'80 
81 
83 
85 
87 
88" 
90 
92 
94 
95 
97 

mt 

101 
102 
104 

21 
22 
23 
24 
26 

41 
43 
44 
46 
48 
49 
51 
52 
64 
66 

42 
43 
45 
46 
48 

42 
44 
45 
47 
49 
60 
52 
53 
55 
67 

42 
44 
46 
47 
49 

43 
45 
46 
48 
50 
51 
53 
54 
56 
68 
69 
61 
63 
64 
66 

44 
46 

47 
49 
61 

44 
46 
48 
49 
61 

45 
46 
48 
60 
62 
63 
66 
67 
68 
60 
62 
64 
65 
67 
69 

26 
27 
28 
29 
30 
31 
32 
33 
34 

;» 

36 

37 
lis 
39 
40 

50 
51 
53 
54 
66 
58 
59 
61 
62 
64 
66 
67 
69 
70 
72 

51 
52 
54 
66 
67 

52 
53 
55 
57 
58 

62 
64 
56 
67 
69 
61 
62 
64 
66 
67 

63 
64 
66 
58 
60 

67 
69 
60 
62 
63 

58 
60 
61 
63 
65 

59 
60 
62 
64 
65 

60 
62 
63 
66 
67 

61 
63 
65 

m 

68 

65 
67 
68 
70 
71 

66 
68 
70 
71 
73 

67 
69 
70 
72 
74 

68 
69 
71 
73 
74 
76 
78 
79 
81 
83 
84 
86 
87 
89 
91 
92 
94 
96 
97 
W 

68 
70 
72 
73 
75 
77 
78 
80 
82 
83 
86 
87 
88 
90 
92 
93 
95 
97 
98 
1(X) 

69 
71 
72 
74 
76 

70 
71 
73 
76 
77 

70 
72 
74 
76 
77 
79 
81 
82 
84 
86 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
62 
.53 
54 
55 
.56 
57 
58 
59 
•Ml 

73 
74 
76 
78 
79 

74 
76 
77 
78 
80 

74 
76 
78 
79 
81 

76 
77 
78 
80 
82 

77 
79 
81 
82 
84 
86' 
88 
89 
91 
93 
94 
96 
98 
99 
101 

78 
80 
82 
83 
86 

80 
81 
83 
85 
86 
88 
89 
91 
92 
94 

81 
82 
84 
86 
87 
89 
90 
92 
93 
96 

82 
83 
85 
86 
88 
90 
91 
93 
94 
96 

82 
84 
86 
87 
89 
91 
92 
94 
Jt6 
97 

83 
86 
87 
88 
90 
91 
93 
95 
96 
98 

87 
88 
90 
92 
94 
96 
97 
{•9 
100 
102 

88 
89 
91 
93 
94 

98 
100 
101 

in;? 
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Fur  finding  tlie  Variation  of  tlie  Sun's  Right  Ascension  or  Declination,  or  of  the  Equation  of  Time,  in 
any  number  of  minutes  of  time,  the  Horary  Motion  being  given  at  the  top  of  the  page  in  seconds, 
and  the  number  of  minutes  of  time  in  the  side  colunm.  Also  for  finding  the  Variatior  of  the 
Moon's  Declination  or  Eight  Ascension,  in  seconds  of  time,  the  motion  in  one  minute  being  given 
at  the  top  and  the  numbers  in  the  side  column  being  taken  for  seconds. 

M. 

Horary  motion. 

M. 

105" 

106" 

107" 

108" 

109" 

110" 

111" 

112" 

118" 

lit" 

115" 

116" 

117" 

118" 

1 
2 
3 
4 
5 

2 
4 
5 

7 
9 

2 
4 
5 

7 
9 

2 
4 
5 
7 
9 

2 
4 
5 
7 
9 

2 
4 
5 
7 
9 

2 
4 
6 
7 
9 

2 
4 
6 

7 
9 

2 
4 
6 

7 
9 

2 
4 
6 
8 
9 

2 
4 
6 
8 
10 

2 
4 
6 
8 
10 

2 
4 
6 
8 
10 

2 
4 
6 
8 
10 

2 
4 
6 
8 
10 

1 
2 
3 
4 
5 

6 

8 
9 
10 

11 
12 
14 
16 
18 

11 
12 
14 
16 

18 

11 
12 
14 
16 

18 

11 
13 
14 

16 

18 

11 
13 

15 
16 

18 

11 
13 

15 
17 
18 

11 
13 
15 
17 
19 

11 
13 
15 
17 
19 

11 
13 
15 
17 
19 

11 
13 
15 

17 
19 

12 
13 
15 
17 
19 

12 
14 

15 
17 
19 

12 
14 
16 

18 
20 

12 
14 
16 
18 
20 

6 

7 
8 
9 
10 

11 
12 
13 
14 
15 

19 
21 
23 
25 
26 

19 
21 
23 
25 
27 

20 
21 
23 
25 
27 

20 
22 
23 
25 
27 

20 
22 
24 
25 

27 

20 
22 
24 
26 

28 

20 
22 
24 
26 
28 

21 
22 
24 
26 
28 

21 
23 
24 
26 
28 

21 
23 
25 
27 
29 

21 
23 
25 
27 
29 

21 
23 
25 
27 
29 

21 
23 
25 
27 
29 

22 
24 
26 
28 
30 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

28 
30 
32 
33 
35 

28 
30 
32 
34 
35 

29 
30 
32 
34 
36 

29 
31 
32 
34 
36 

29 
31 
33 
35 
36 

29 
31 
33 
35 
37 

30 
31 
33 
35 
37 

30 
32 
34 
35 
37 

30 
32 
34 
36 
38 

30 
32 
34 
36 
38 

31 
33 
35 
36 
38 

31 
33 
35 
37 
39 

31 
33 
35 
37 
39 

31 
33 
35 
37 
39 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

37 
39 
40 
42 
44 

37 
39 
41 
42 
44 

37 
39 
41 
43 
45 

38 
40 
41 
43 
45 

38 
40 
42 
44 
45 

39 
40 
42 
44 
46 

39 
41 
43 
44 
46 

39 

41 
43 
45 
47 

40 
41 
43 
45 

47 

40 
42 
44 
46 
48 

40 
42 
44 
46 

48 

41 
43 
44 
46 

48 

41 
43 
45 
47 
49 

41 
43 
45 
47 
49 

21 
22 
23 
24 
25 

26 

28 
29 
30 

46 

47 
49 
51 
53 
54 
56 
58 
60 
61 

46 
48 
49 
51 
53 

46 
48 
50 
52 
54 

47 
49 
50 
52 
54 

47 
49 
51 
53 
55 

48 
50 
51 
53 
55 

48 
50 
52 
54 
56 

49 
50 
52 
54 
56 
58 
60 
62 
63 
65 

49 
51 
53 
55 
57 

49 
51 
53 
55 
57 

50 
52 
54- 
56 
58 

50 
52 
54 
56 

58 

51 
53 
55 
57 
59 

51 
53 
55 
57 
59 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

55 
57 
58 
60 
62 

55 
57 
59 
61 
62 

56 
58 
59 
61 
63 

56 
58 
60 
62 
64 

57 
59 
61 
62 
64 

57 
59 
61 
63 
65 

58 
60 
62 
64 
66 

59 
61 
63 
65 
67 

59 
61 
63 
65 
67 

60 
62 
64 
66 
68 

60 
62 
64 
66 
68 

61 
63 
65 
67 
69 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

63 
65 
67 
68 
70 

64 
65 
67 
69 
71 

64 
66 
68 
70 
71 

65 
67 
68 
70 
72 

65 
67 
69 
71 
73 

66 
68 
70 
72 
73 

67 
68 
70 

72 
74 

67 
69 
71 
73 
75 

68 
70 
72 
73 
75 

68 

'^ 
74 
76 

69 
71 
73 
75 

77 

70 

72 
73 
75 

77 

70 
72 
74 
76 
78 

71 
73 
75 
77 
79 

36 
37 
38 
39 
40 

41 

42 
43 
44 
45 

72 
74 
75 
77 
79 

72 
74 
76 
78 
80 

73 

75 
77 
78 
80 

74 
76 
77 
79 
81 

74 
76 
78 
80 
82 

75 
77 
79 
81 
83 

76 
78 
80 
81 
83 

77 
78 
80 
82 
84 

77 
79 
81 
83 
85 

78 
80 
82 
84 
86 

79 
81 
82 
84 
86 

79 
81 
83 
85 

87 

80 
82 
84 
86 
88 

81 
83 
85 
87 
89 

41 

42 
43 
44 
45 

46 
47 

48 
49 
50 

81 
82 
84 
86 
88 
89 
91 
93 
95 
96 

81 
83 
85 

87 
88 

82 
84 
86 
87 
89 

83 
85 
86 
88 
90 
92 
94 
95 
97 
99 

84 
85 
87 
89 
91 

84 
86 
88 
90 
92 

85 
87 
89 
91 
93 

86 
88 
90 
91 
93 

87 
89 
90 
92 
94 

87 
89 
91 
93 
95 

88 
90 
92 
94 
96 

89 
91 
93 
95 
97 

90 
92 
94 
96 
98 

90 

92 

94 

.  96 

98 

46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

51 
52 
53 
54 
55 

90 
92 
94 
95 
97 

91 
93 
95 
96 
98 

93 
94 
96 
98 
100 

94 
95 
97 
99 
101 

94 
96 
98 
100 
102 

95 
97 
99 
101 
103 

96 
98 
100 
102 
104 

97 
99 
101 
103 
105 

98 
100 
102 
104 
105 

99 
101 
102 
104 
106 

99 
101 
103 
105 
107 

100 
102 
104 
106 
108 

56 
57 

58 
59 
60 

98 
100 
102 
103 
105 

99 
101 
102 
104 
106 

100 
102 
103 
105 
107 

101 
103 
104 
106 
108 

102 
104 
105 
107 
109 

103 
105 
106 
108 
110 

104 
105 
107 
109 
111 

105 
106 
108 
110 
112 

105 
107 
109 
111 
113 

106 
108 
110 
112 
114 

107 
109 
111 
113 
115 

108 
110 
112 
114 
116 

109 
111 
113 
115 
117 

110 
112 
114 
116 
118 

56 
57 
58 
59 
60 
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TABLE  1 

,. 

1 

For 

fiading  the  Variation  of  the  Sun's  Right  Ascension 

or  Declination,  or  of  the  Equation  of  Time,  in  1 

any  number  of  minutes  of  time, 

the  Horary  Motion  being  given  at  the  top  of  th 

e  page 

in  seconds,  1 

and  the 

num 

)er  of  mmutes  of  time  in 

the  side  col 

umn. 

Also  for  findmg  the  Variation  of  the  1 

M 

uon  s 

Declination  or  Right  Ascension 

in  seconds  of  time, 

the  motion  in  one  minute 

)eing  given 

at  the  toj),  and  the  numbs 

rs  in  the  side 

column  being  taken  for  seconds. 

M. 

Horary  motion. 

M. 

119" 

120" 

121" 

122" 

12»» 

124" 

126* 

126" 

127" 

128" 

12»» 

1«0» 

181» 

1S2" 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

2 

4 

4- 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

2 

3 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

7 

7 

3 

4 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

4 

5 

10 

10 

10 

10 

10 

10 

10 

11 

11 

11 

U 

11 

11 

11 

5 

6 

12 

12 

12 

12 

12 

12 

13 

13 

13 

13 

13 

13 

13 

13 

6 

7 

14 

14 

14 

14 

14 

14 

15 

15 

15 

15 

15 

15 

15 

15 

8 

16 

16 

16 

16 

16 

17 

17 

17 

17 

17 

17 

17 

17 

18 

8 

9 

18 

18 

18 

18 

18 

19 

19 

19 

19 

19 

19 

20 

20 

20 

9 

10 

20 

20 

20 

20 

21 

21 

21 

21 

21 

21 

22 

22 

22 

22 

10 

11 

22 

22 

22 

22 

23 

23 

23 

23 

23 

23 

24 

24 

24 

24 

11 

12 

24 

24 

24 

24 

25 

25 

25 

25 

25 

26 

26 

26 

26 

26 

12 

13 

26 

26 

26 

26 

27 

27 

27 

27 

28 

28 

28 

28 

28 

29 

13 

14 

28 

28 

28 

28 

29 

29 

29 

29 

30 

30 

30 

30 

31 

31 

14 

15 

30 

30 

30 

31 

31 

31 

31 

32 

32 

32 

32 

33 

33 

33 

15 

16 

32 

32 

32 

33 

33 

33 

33 

34 

34 

34 

34 

35 

35 

35 

16 

17 

34 

34 

34 

35 

35 

35 

35 

36 

36 

36 

37 

37 

37 

37 

17 

18 

36 

36 

36 

37 

37 

37 

38 

38 

38 

38 

39 

39 

39 

40 

18 

19 

38 

38 

38 

39 

39 

39 

40 

40 

40 

41 

41 

41 

41 

42 

19 

20 

40 

40 

40 

41 

41 

41 

42 

42 

42 

43 

43 

43 

44 

44 

20 

21 

42 

42 

42 

43 

43 

43 

44 

44 

44 

45 

45 

46 

46 

46 

21 

22 

44 

44 

44 

45 

45 

45 

46 

46 

47 

47 

47 

48 

48 

48 

22 

23 

46 

46 

46 

47 

47 

48 

48 

48 

49 

49 

49 

50 

50 

51 

23 

24 

48 

48 

48 

49 

49 

50 

50 

50 

51 

51 

52 

52 

52 

53 

24 

26 

50 

50 

50 

51 

51 

52 

52 

53 

53 

53 

54 

54 

65 

55 

25 

26 

52 

52 

52 

53 

53 

54 

54 

55 

55 

55 

56 

56 

57 

67 

26 

27 

54 

54 

54 

55 

55 

56 

56 

57 

57 

58 

58 

59 

59 

59 

27 

28 

56 

56 

56 

57 

57 

58 

58 

59 

59 

60 

60 

61 

61 

62 

28 

29 

58 

58 

58 

59 

59 

60 

60 

61 

61 

62 

62 

63 

63 

64 

29 

30 
31 

60 
61 

60 

61 

61 

62 

62 

63 

63 

64 

64 

65 

65 

66 

66 

30 

62 

63 

63 

64 

64 

65 

65 

66 

66 

67 

67 

68 

68 

31 

32 

63 

64 

65 

65 

66 

66 

67 

67 

68 

68 

69 

69 

70 

70 

32 

33 

65 

66 

67 

67 

68 

68 

69 

69 

70 

70 

71 

72 

72 

73 

.« 

34 

67 

68 

69 

69 

70 

70 

71 

71 

72 

73 

73 

74 

74 

75 

34 

35 
36 

69 

70 

71 

71 

72 

72 

73 

74 

74 

75 

75 

76 

76 

77 

35 
36 

71 

72 

73 

73 

74 

74 

75 

76 

76 

77 

77 

78 

79 

79 

37 

73 

74 

75 

75 

76 

76 

77 

78 

78 

79 

80 

80 

81 

81 

37 

38 

75 

76 

77 

77 

78 

79 

79 

80 

80 

81 

82 

sat 

83 

84 

:«! 

39 

77 

78 

79 

79 

80 

81 

81 

82 

83 

83 

84 

85 

85 

86 

39 

40 

79 

80 

81 

81 

82 

83 

83 

84 

85 

85 

86 

87 

87 

88 

40 

41" 

81 

82 

83 

83 

84 

85 

85 

86 

87 

87 

88 

89 

90 

90 

41 

42 

83 

84 

85 

85 

86 

87 

88 

88 

89 

90 

90 

91 

92 

92 

42 

43 

85 

86 

87 

87 

88 

89 

90 

90 

91 

92 

92 

93 

94 

95 

43 

44 

87 

88 

89 

89 

90 

91 

92 

92 

93 

94 

95 

95 

96 

97 

44 

45 

89 

90 

91 

92 

92 

93 

94 

95 

95 

96 

97 

98 

98 

9!t 

45 

46' 

91 

92 

93 

94 

94 

95 

96 

97 

97 

98 

99 

100 

100 

~101 

46 

47 

93 

94 

95 

96 

96 

97 

98 

99 

99 

100 

101 

102 

103 

103 

47 

48 

95 

96 

97 

98 

98 

99 

100 

101 

102 

102 

103 

104 

105 

10(i 

48 

49 

97 

98 

99 

100 

100 

101 

102 

103 

104 

105 

106 

106 

107 

108 

49 

50 

99 

100 

101 

102 

103 

103 

104 

105 

106 

107 

108 

108 

109 

110 

50 

51 

101 

102 

103 

104 

105 

105 

106 

107 

108 

109 

110 

111 

111 

112 

51 

52 

103 

104 

105 

106 

107 

107 

108 

109 

110 

111 

112 

113 

114 

114 

52 

53 

105 

106 

107 

108 

109 

110 

110 

111 

112 

113 

114 

115 

116 

117 

53 

54 

107 

108 

109 

110 

111 

112 

113 

113 

114 

115 

116 

117 

118 

119 

54 

55 

109 

110 

111 

112 

113 

114 

115 

116 

116 

117 

118 

119 

120 

121 

.55 

56 

"ill 

112 

113 

114 

115 

116 

117 

118" 

119 

119 

120 

121 

122 

123 

56 

57 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

124 

12.T 

57 

58 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

12S 

58 

59 

117 

118 

110 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

l.W 

59 

(Ml 

119 

120 

121 

122 

123 

124 

125 

12(5 

127 

128 

129 

1.30 

LSI 

1S2 

(U) 
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For  finding  the  Variation  of  the  Sun's  Right  Ascension  or  DecHnation,  or  of  the  Equation  of  Time,  in 
any  number  of  minutes  of  time,  the  Horary  Motion  being  given  at  the  top  of  the  page  in  seconds, 
and  the  number  of  minutes  of  time  in  the  side  cohimn.  Also  for  findmg  the  Variation  of  the 
Moon's  Declination  or  Righi  Ascension  in  seconds  of  time,  the  motion  in  one  minute  being  given 
at  the  top,  and  the  numbers  in  the  side  column  being  taken  for  seconds. 

M. 

Horary  motion. 

M. 

13S" 

1S4" 

185" 

186" 

137" 

138" 

139" 

140"  1  141" 

142" 

148" 

144" 

145" 

146" 

1 
2 
3 
4 
5 

2 
4 
7 
9 
11 

2 
4 

9 
11 

2 
5 
7 
9 
11 

2 

.5 

9 
11 

5 

9 
11 

5 

9 

12 

2 

5 

9 

12 

2 
5 
7 
9 
12 

2 
5 
7 
9 
12 

2 
5 

7 
9 
12 

5 

7 

10 

12 

5 

7 
10 
12 

5 

7 

10 

12 

2 
5 

7 

10 
12 

1 
2 
3 
4 

5 
6 
7 
8 
9 
10 

6 

8 
9 
10 

13 
16 
18 
20 
22 

13 
16 
18 
20 
22 
25 
27 
29 
31 
34 

14 
16 
IX 
20 
23 
25" 
27 
29 
32 
34 

14 
16 
18 
20 
23 

14 
16 
18 
21 
23 

14 
16 
18 
21 
23 

14 
16 
19 
21 
23 

14 
16 
19 
21 
23 

14 
16 
19 
21 
24 

14 

17 
19 
21 
24 

14 
17 
19 
21 
24 

14 
17 
19 
22 
24 

15 
17 
19 
22 
24 

15 
17 
19 
22 
24 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

24 

27 
29 
31 
33 

25 
27 
29 
32 
34 

25 
27 
30 
32 
34 

25 
28 
30 
32 
35 

25 

28 
30 
32 
35 

26 
28 
30 
33 
35 

26 
28 
31 
33 
35 

26 
28 
31 
33 
36 

26 
29 
31 
33 
36 

26 
29 
31 
34 
36 

27 
29 
31 
34 
36 

27 
29 
32 
34 
37 

11 
12 
13 
14 
15 

35 
38 
40 
42 
44 

36 

38 
40 
42 
45 

36 
38 
41 
43 
45 
47 
50 
52 
54 
56 

36 
39 
41 
43 
45 

37 
39 
41 
43 
46 

37 
39 
41 
44 
46 

37 
39 
42 
44 
46 

37 
40 
42 

44 

47 

38 
40 
42 
45 
47 

38 
40 
43 
45 

47 

38 
41 
43 

45 

48 

38 
41 
43 
46 
48 

39 
41 
44 
46 

48 

39 
41 
44 
46 
49 

16 
17 
18 
19 
20 

47 
49 
51 
53 
55 

47 
49 
51 
54 
56 

48 
50 
52 
54 
57 

48 
50 
53 
55 
57 

48 
51 
53 
55 
58 

49 
51 
53 
56 
58 

49 
51 
54 
56 
58 

49 
52 
54 
56 
59 

50 
52 
54 
57 
59 

50 
52 
55 
57 
60 

50 
53 
55 
58 
60 

51 
53 
56 
58 
60 

51 
54 
56 

58 
61 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

58 
60 
62 
64 
67 

58 
60 
63 
65 
67 

59 
61 
63 
65 
68 

59 
61 
63 
66 
68 

59 
62 
64 
66 
69 

60 
62 
64 
67 
69 

60 
63 
65 
67 
70 

61 
63 
65 
68 
70 

61 
63 
66 
68 
71 

62 
64 
66 
69 

71 

62 
64 
67 
69 
72 

62 
65 
67 
70 
72 

63 
65 
68 
70 
73 

63 
66 
68 
71 
73 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

69 

11 
75 

78 

69 
71 
74 
76 

78 
80 
83 

85 
87 
89 

70 
72 

74 
77 
79 

70 
73 
75 

77 
79 

71 
73 
75 
78 
80 

71 
74 
76 
78 
81 

72 
74 
76 
79 
81 

72 
75 

77 
79 

82 

73 
75 

78 
80 
82 

73 
76 
78 
80 
83 

74 
76 
79 
81 
83 

74 
77 
79 
82 
84 

75 
77 
80 
82 
85 

75 
78 
80 
83 
85 

31 
32 
33 
34 
35 

80 
82 
84 
86 
89 
91 
93 
95 
98 
100 

81 
83 

86 
88 
90 

82 
84 
86 
88 
91 

82 
84 
87 
89 
91 

83 
85 
87 
90 
92 

83 
86 
88 
90 
93 

84 
86 
89 
91 
93 

85 
87 
89 
92 
94 

85 
88 
90 
92 
95 

86 
88 
91 
93 
95 

86 
89 
91 
94 
96 

87 
89 
92 
94 
97 

88 
90 
92 

95 
97 

36 
37 

38 
39 
40 
41 
42 
43 
44 
45 

92 
94 
96 
98 
101 

92 
95 
97 
99 

101 

93 
95 
97 
100 

102 

94 
96 
98 
100 
103 

94 
97 
99 
101 
104 

95 
97 
100 
102 
104 

96 

98 
100 
103 
105 

96 
99 
101 
103 
106 

97 
99 
102 
104 
107 

98 
100 
102 
105 
107 

98 
101 
103 
106 
108 

99 
102 
104 
106 
109 

100 
102 
105 
107 
110 

46 
47 
48 
49 
50 

102 
104 
106 
109 
111 

103 
105 
107 
109 
112 

104 
106 
108 
110 
113 

104 
107 
109 
111 
113 

105 
107 
110 
112 
114 

106 
108 
110 
113 
115 

107 
109 
111 
114 
116 

107 
110 
112 
114 
117 

108 
110 
113 
115 
118 

109 
111 
114 
116 
118 

110 
112 
114 
117 
119 

110 
113 
115 
118 
120 

111 
114 
116 
118 
121 

112 
114 
117 
119 
122 

46 
47 

48 
49 
50 

51 
52 
53 
54 
55 

113 
115 
117 
120 
122 
124 
126 
129 
131 
133 

114 
116 
118 
121 
123 
125 
127 
130 
132 
134 

115 
117 
119 
122 
124 

116 
118 
120 
122 
125 

116 
119 
121 
123 
126 

117 
120 
122 
124 
127 

118 
120 
123 
125 
127 

119 
121 
124 
126 

128 

120 
122 
125 
127 
129 

121 
123 
125 
128 
130 

122 
124 
126 
129 
131 

122 
125 
127 
130 
132 

123 
126 
128 
131 
1.33 

124 
127 
129 
131 
134 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

126 
128 
131 
133 
135 

127 
129 
131 
134 
136 

128 
130 
132 
135 

137 

129 
131 
133 
136 
138 

130 
132 
134 
137 
139 

131 
133 
135 
138 
140 

132 
134 
136 
139 
141 

133 
135 
137 
140 
142 

133 
136 
138 
141 
143 

134 
137 
139 
142 
144 

135 
138 
140 
143 
145 

136 
139 
141 
144 
146 

56 
57 
58 
59 
60 
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TABLE  12. 

1 

For  finding  the  Variation  of  the  Son's  Right  Ascension 

or  Declination,  or  o 

■  the  Exiuation  of  Time  in  1 

any  number  of  minutes  of  time, 

the  Horary  Motion 

being  given  at  the  top  of  the  page 

in  seconds.  1 

and  the  number  of  minutes  of  time  in  the  side  col 

umn. 

Also  for  find 

ing  the  S'ariation  of  the  1 

Moon's  Deelination  or  Ki^ht  Aacensioc 

in  seconds  of  time, 

the  motion  in  one  minute 

aeing  given 

at  the  top,  and  the  numljers  in  the  side  column  being  taken  for  seconds. 

Horary  motion. 

M. 

M. 

147" 

148" 

149" 

ISO" 

ISl" 

162" 

158" 

164" 

166" 

166«' 

167" 

168" 

169" 

160" 

1 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 

2 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

2 

3 

7 

7 

7 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

3 

4 

10 

10 

10 

10 

10 

10 

10 

IP 

10 

10 

10 

11 

11 

11 

4 

5 
6 

12 

12 

12 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

5 

15 

15 

15 

15 

15 

15 

15 

15 

16 

16 

16 

16 

16 

16 

6 

7 

17 

17 

17 

18 

18 

18 

18 

18 

18 

18 

18 

18 

19 

19 

7 

8 

20 

20 

20 

20 

20 

20 

20 

21 

21 

21 

21 

21 

21 

21 

8 

9 

22 

22 

22 

23 

23 

23 

23 

23 

23 

23 

24 

24 

24 

24 

9 

10 
11 

25 

25 

27 

25 

25 

25 

25 

26 

26 

26 

26 

26 

26 

27 

27 

10 
11 

27 

27 

28 

28 

28 

28 

28 

28 

29 

29 

29 

29 

29 

12 

29 

30 

30 

30 

30 

30 

31 

31 

31 

31 

31 

32 

32 

32 

12 

13 

32 

32 

32 

33 

33 

33 

33 

33 

34 

34 

34 

34 

34 

35 

13 

14 

34 

35 

35 

35 

35 

35 

36 

36 

36 

36 

37 

37 

37 

37 

14 

15 

37 

37 

37 

38 

38 

38 

38 

39 

39 

39 

39 

40 

40 

40 

15 

16 

"39" 

39 

40 

40 

40 

41 

41 

41 

41 

42 

42 

42 

42 

43 

16 

17 

42 

42 

42 

43 

43 

43 

43 

44 

44 

44 

44 

45 

45 

45 

17 

18 

44 

44 

45 

45 

45 

46 

46 

46 

47 

47 

47 

47 

48 

48 

18 

19 

47 

47 

47 

48 

48 

48 

48 

49 

49 

49 

50 

50 

50 

51 

19 

20 

49 

49 

50 

50 

50 

51 

51 

51 

52 

52 

52 

53 

53 

5S 

20 

2i 

51 

52 

52 

53 

53 

53 

54 

54 

W 

55 

56 

55 

56 

56 

21 

22 

54 

54 

55 

55 

55 

56 

56 

56 

57 

57 

58 

58 

58 

69 

22 

23 

56 

57 

57 

58 

58 

58 

59 

59 

59 

60 

60 

61 

61 

61 

23 

24 

59 

59 

60 

60 

60 

61 

61 

62 

62 

62 

63 

63 

64 

64 

24 

25 

61 

62 

62 

63 

63 

63 

64 

64 

65 

65 

65 

66 

66 

67 

2.5 

26 

64 

64 

65 

65 

65 

66 

66 

67 

67 

68 

68 

68 

69 

69 

26 

27 

66 

67 

67 

68 

68 

68 

69 

69 

70 

70 

71 

71 

72 

72 

27 

28 

69 

69 

70 

70 

70 

71 

71 

72 

72 

73 

73 

74 

74 

75 

2^ 

29 

71 

72 

72 

73 

73 

73 

74 

74 

75 

75 

76 

76 

77 

77 

29 

30 

74 

74 

75 

75 

76 

76 

77 

77 

78 

78 

79 

79 

80 

SO 

.30 

3i 

76 

76 

77 

78 

78 

79 

79 

80 

80 

81 

81 

82 

82 

8:5 

31 

32 

78 

79 

79 

80 

81 

81 

82 

82 

83 

83 

84 

84 

85 

85 

32 

33 

81 

81 

82 

83 

83 

84 

84 

85 

85 

86 

86 

87 

87 

88 

33 

34 

83 

84 

84 

85 

86 

86 

87 

87 

88 

88 

89 

90 

90 

91 

34 

35 
36 

86 

86 

87 

88 

88 

89 

89 

90 

90 

91 

92 

92 

93 

93 

36 

88 

89 

89 

90 

91 

91 

92 

92 

93 

94 

94 

95 

95 

96 

37 

91 

91 

92 

93 

93 

94 

94 

95 

96 

96 

97 

97 

98 

99 

37 

38 

93 

94 

94 

95 

96 

96 

97 

98 

98 

99 

99 

100, 

.101 

101 

.38 

39 

96 

96 

97 

98 

98 

99 

99 

100 

101 

101 

102 

103 

103 

104 

39 

40 

98 

99 

99 

100 

101 

101 

102 

103 

105 

104 

105 

105 

106 

107 

40 

41 

100 

101 

"102 

103 

103 

104 

105 

105 

106 

107 

107 

108 

109 

lOi) 

41 

42 

103 

104 

104 

105 

106 

106 

107 

108 

109 

109 

110 

111 

111 

112 

42 

43 

105 

106 

107 

108 

108 

109 

110 

110 

111 

112 

113 

113 

114 

115 

43 

44 

lOH 

109 

10i» 

110 

111 

111 

112 

113 

114 

114 

115 

116 

117 

117 

44 

45 

110 

HI 

112 

113 

113 

114 

115 

116 

116 

117 

118 

119 

119 

12(1 

45 

46 

113 

113" 

114 

115 

116 

117 

117 

118 

119 

120 

120 

121 

122 

123 

46 

47 

115 

ll« 

117 

118 

118 

119 

120 

121 

121 

122 

123 

124 

125 

125 

47 

48 

lis 

118 

Mil 

120 

121 

122 

122 

123 

124 

125 

126 

126 

127 

128 

4H 

4!l 

120 

121 

122 

123 

123 

124 

125 

126 

127 

127 

128 

129 

130 

131 

49 

50 
51 

123 
125 

123 
"126" 

124 

125 

126 

127 

128 

128 

129 

130 

131 

132 

133 

133 

50 

127 

128 

128 

129 

130 

ISl 

132 

133 

133 

134 

135 

136 

52 

127 

128 

129 

130 

131 

132 

133 

133 

134 

135 

136 

137 

138 

r;!t 

.^<2 

53 

130 

131 

132 

1.33 

133 

134 

135 

136 

137 

138 

139 

140 

140 

141 

5:> 

.54 

132 

133 

134 

1.35 

i;i6 

137 

138 

139 

140 

140 

141 

142 

143 

144 

.S4 

55 
56 

135 
137" 

136 
138 

137 
139 

138 
140 

U6 
141 

139 

140 

141 
144 

142 

143 

144 
147 

145 
147 

146 
148' 

147 
149 

55 
'b6~ 

142 

143 

145 

146 

57 

140 

141 

142 

143 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

57 

.58 

142 

143 

144 

145 

146 

147 

148 

149 

1.50 

151 

152 

153 

154 

1.55 

5H 

5(1 

145 

14«i 

147 

148 

148 

149 

1.50 

151 

.152 

153 

154 

15.5 

\M 

1.57 

.'i9 

r.(t 

117      MS 

M"      1^0 

IM 

|.v> 

l.-iS 

l.'.l 

l.^'i 

l.'ni 

1." 

1.->H         1.5!l 

160 

!.() 
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For  finding  the  Sun's  change  of  Right  Ascension  for  any  given  number  of  hours. 

Hourly 
varia- 
tion. 

Number  of  hours. 

Hourly 
varia- 
tion. 

1 

2 

8 

4 

5 

G 

7 

8 

9 

10 

11 

12 

8.50 
8.  55 
8.60 
8.65 
8.70 

8'.  5 
8.6 
8.6 
8.7 
8.7 

17.0 
17.1 
17.2 
17.3 
17.4 
17.5' 
17.6 
17.7 
17.8 
17.9 
18.0 
18.1 
18.2 
18.3 
18.4 

«. 
25.5 
25.7 
25.8 
26.0 
26.1 
26.3 
26.4 
26.6 
26.7 
26.9 

34.0 
34.2 
34.4 
34.6 
34.8 
35.0 
35.2 
35.4 
35.6 
35.8 

42.5 
42.8 
43.0 
43.3 
43.5 

51. 0 
51.3 
51.6 
51.9 
52.2 

59.5 
.59.9 
60.2 
60.6 
60.9 
61.3 
61.6 
62.0 
62.3 
62.7 

68.0 
68.4 
68.8 
69.2 
69.6 
70.0 
70.4 
70.8 
71.2 
71.6 

8. 

76.5 
77.0 

77.4 
77.9 
78.3 

85.0 
85.5 
86.0 
86.5 
87.0 

93.5 
94.1 
94.6 
95.2 
95.7 

102.0 
102.6 
103.2 
103.8 
104.4 
105. 0 
105.6 
106.2 
106.8 
107.4 

8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 

8.75 

8.80 
8.85 
8.  90 
8.95 

8.8 
8.8 
8.9 
8.9 
9.0 

43.8 
44.0 
44.3 
44.5 
44.8 

52.5 
52.8 
53.1 
53.4 
53.7 

78.8 
79.2 
79.7 
80.1 
80.6 

87.5 
88.0 
88.5 
89.0 
89.5 

96.3 
96.8 
97.4 
97.9 
98. 5 

9.00 
9.05 
9.10 
9.15 
9.20 

9.0 
9.1 
9.1 
9.2 
9.2 

27.0 
27.2 
27.3 
27.5 
27.6 

36.0 
36.2 
36.4 
36.6 
36.8 

45.0 
45.3 
45.5 
45.8 
46.0 

54.0 
54.3 
54.6 
54.9 
55.2 

63.0 
63.4 
63.7 
64.1 
64.4 

72.0 
72.4 
72.8 
73.2 
73.6 

81.0 
81.5 
81.9 
82.4 
82.8 

90.0 
90.5 
91.0 
91.5 
92.0 

99.0 
99.6 
100.1 
100.7 
101.2 

108.0 
108.6 
109.2 
109.8 
110.4 

9.25 
9.30 
9.35 
9.40 
9.45 

9.3 
9.3 
9.4 
9.4 
9.5 
9.5 
9.6 
9.6 
9.7 
9.7 

18.5 
18.6 
18.7 
18.8 
18.9 

27.8 
27.9 
28.1 
28.2 
28.4 

37.0 
37.2 
37.4 
37.6 
37.8 

46.3 
46.5 
46.8 
47.0 
47.3 

55.5 

55.8 
56.1 
56.4 
56.7 

64.8 
65.1 
65.5 
65.8 
66.2 

74.0 
74.4 
74.8 
7.5.2 
75.6 

83.3 
83.7 
84.2 
84.6 
8,5.1 

92.5 
93.0 
93.5 
94.0 
94.5 

101.8 
102.3 
102.9 
103.4 
104.0 

111.0 
111.6 

112.2 
112.8 
113.4 

9.25 
9.30 
9.35 
9.40 
9.45 

9.50 
9.55 
9.60 
9.6.5 
9.70 

19.0 
19.1 
19.2 
19.3 
19.4 

28.5 
28.7 
28.8 
29.0 
29.1 

38.0 
38.2 
38.4 
38.6 
38.8 
39.0 
39.2 
39.4 
39.6 
39.8 

47.5 
47.8 
48.0 
48.3 
48.5 
48.8 
49.0 
49.3 
49.5 
49.8 

57.0 
57.3 
57.6 
57.9 
58.2 

66.5 
66.9 
67.2 
67.6 
67.9 

76.0 
76.4 
76.8 
77.2 
77.6 

85.5 
86.0 
86.4 
86.9 
87.3 

95.0 
95.5 
96.0 
96.5 
97.0 

104.5 
105.1 
105.6 
106.2 
106.7 

114.0 
114.6 
11.5.  2 
115.8 
116.4 

9.50 
9.55 
9.60 
9.65 
9.70 
9.75 
9.80 
9.85 
9.90 
9.95 

9.75 
9.80 
9.85 
9.90 
9.95 
10.  00 
10.05 
10.10 
10.15 
10.20 

9.8 
9.8 
9.9 
9.9 
10.0 
10.0 
10.1 
10.1 
10.2 
10.2 

19.5 
19.6 
19.7 
19.8 
19.9 

29.3 
29.4 
29.6 
29.7 
29.9 

58.5 
58.8 
59.1 
59.4 
59.7 

68.3 

68.6 

69.0 

69.3 

69.7 

70.0. 

70.4 

70.7 

71.1 

71.4 

78.0 
78.4 
78.8 
79.2 
79.6 

87.8 
88.2 
88.7 
89.1 
89.6 

97.5 
98.0 
98.5 
99.0 
99.5 

107.3 
107.8 
108.4 
108.9 
109.5 

117.0 
117.6 
118.2 
118.8 
119.4 

20.0 
20.1 
20.2 
20.3 
20.4 

30.0 
30.2 
30.3 
30.5 
30.6 

40.0 
40.2 
40.4 
40.6 
40.8 

50.0 
50.3 
50.5 
50.8 
51.0 

60.0 
60.3 
60.6 
60.9 
61.2 

80.0 
80.4 
80.8 
81.2 
81.6 

90.0 
90.5 
90.9 
91.4 
91.8 

100.0 
100.5 
101.0 
101.5 
102.0 

110.0 
110.6 
111.1 
111.7 
112.2 

120.0 
120.6 
121.2 
121.8 
122.4 

10.00 
10.05 
10.10 
10.15 
10.20 

10.25 
10.  .30 
10.35 
10.40 
10.45 

10.3 
10.3 
10.4 
10.4 
10.5 

20.5 
20.6 
20.7 
20.8 
20.9 

30.8 
30.9 
31.1 
31.2 
31.4 

41.0 
41.2 
41.4 
41.6 
41.8 

51.3 
51.5 
51.8 
52.0 
52.3 

61.5 
61.8 
62.1 
62.4 
62.7 

71.8 
72.1 
72.5 
72.8 
73.2 

82.0 

82.4 
82.8 
83.2 
83.6 

92.3 
92.7 
93.2 
93.6 
94.1 

102.5 
103.0 
103.5 
104.0 
104.5 

112.8 
113.3 
113.9 
114.4 
115.0 

123.0 
123.6 
124.2 
124.8 
125.4 
126.0 
126.6 
127.2 
127.8 
128.4 

10.25 
10.30 
10.35 
10.40 
10.  4.5 

10.50 
10.  55 
10.60 
10.65 
10.  70 

10.5 
10.6 
10.6 
10.7 
10.7 

21.0 
21.1 
21.2 
21.3 
21.4 

31.5 
31.7 
31.8 
32.0 
32.1 

42.0 
42.2 
42.4 
42.6 
42.8 

52.5 
52.8 
53.0 
53.3 
53.5 

63.0 
63.3 
63.6 
63.9 
64.2 
64.5 
64.8 
65.1 
65.4 
65.7 

73.5 
73.9 
74.2 
74.6 
74.9 

84.0 
84.4 
84.8 
85.2 
85.6 

94.5 
95.0 
95.4 
95.9 
96.3 

105.0 
105.5 
106.0 
106.5 
107.0 

115.5 
116.1 
116.6 
117.2 
117.7 

10.50 
10.55 
10.60 
10.65 
10.70 

10.75 
10.80 
10.85 
10.90 
10.  95 

10.8 
10.8 
10.9 
10.9 
11.0 

21.5 
21.6 
21.7 
21.8 
21.9 

32.3 
32.4 
32.6 
32.7 
32.9 

43.0 
43.2 
43.4 
43.6 
43.8 

53.8 
54.0 
54.3 
54.5 
54.8 

75.3 
75.6 
76.0 
76.3 
76.7 

86.0 
86.4 
86.8 
87.2 
87.6 

96.8 
97.2 
97.7 
98.1 
98.6 

107.5 
108.0 
108.5 
109.0 
109.5 

118.3 
118.8 
119.4 
119.9 

120.5 

129.0 
129.6 
130.  2 
130.8 
131.4 

10.75 
10.80 
10.85 
10.90 
10.95 
11.00 
11.05 
11.10 
11.15 
11.20 

11.00 
11.05 
11.10 
11. 15 
11.20 

11.0 
11.1 
11.1 
11.2 
11.2 

22.0 
22.1 
22.2 
22.3 
22.4 

33.0 
33.2 
33.3 
33.5 
33.6 

44.0 
44.2 
44.4 
44.6 

44.8 

55.0 
.55.3 
55.5 
.55. 8 
56.0 

66.0 
66.3 
66.6 
66.9 
67.2 

77.0 
77.4 

77.7 
78.1 
78.4 

88.0 
88.4 
88.8 
89.2 
89.6 

99.0 
99.5 
99.9 
100.4 
100.8 

110.0 
110.5 
111.0 
111.5 
112.0 

121.0 
121.6 
122.1 
122.7 
123.2 

132.0 
132.6 
133.2 
133.8 
134.4 

11.25 
11.. 30 
11.35 
11.40 
11.  45 

11.3 
11.3 
11.4 
11.4 
11.5 

22.5 
22.6 
22.7 
22.8 
22.9 

33.8 
33.9 
.34.1 
34.2 
34.4 

45.0 
45.2 
45.4 
45.6 
45.8 

56.3 
.56.5 
.56.8 
57.0 
57.3 

67.5 
67.8 
68.1 
68.4 
68.7 

78.8 
79.1 
79.5 
79.8 
80.2 

90.0 
90.4 
90.8 
91.2 
91.6 

101.3 
101.7 
102.2 
102.6 
103.1 

112.5 
113.0 
113.5 
114.0 
114.5 

123.8 
124.3 
124.9 
125. 4 
126.0 

135.0 
135.6 
136.2 
136.8 
137.4 

11.25 
11.30 
11.35 
11.40 
11.45 
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Hourly 
vuria- 
tion. 

Number  of  hours. 

Hourly 
varia- 
tion. 

IS 

14 

16 

i«l 

17 

18 

19 

20 

31 

22 

2S 

34 

8.50 
8.55 
8.  CO 
8.  65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 

110.5 
111.2 
111.8 
112.5 
11,3.1 

119.0 
119.7 
120.4 
121.1 
121.8 

127.5 
128.3 
129.0 
129.8 
130.5 

136.0 
136.8 
137.6 
138.4 
139.2 

144.5 
145.4 
146.2 
147.1 
147.9 

153. 0 
153.9 
154.8 
155.7 
156.6 

161.5 
162.5 
163.4 
164.4 
165.3 

170. 0 
171.0 
172.0 
173.0 
174.0 

178.5 
179.6 
180.6 
181.7 
182.7 

187.0 
188.1 
189.2 
190.3 
191.4 

196.5 
196.7 
197.8 
199.0 
200.1 

204.0 
205.2 
206.4 
207.6 
208.8 

8.50 
8.55 
8.60 
8.65 
8.70 

113.8 
114.4 
115.1 
115.7 
116.4 

122.5 
123.2 
123.9 
124.6 
125.3 

131.3 
132.0 
132.8 
133.5 
134.3 

140.0 
140.8 
141.6 
142.4 
143.2 

148.8 
149.6 
150.5 
151.3 
152.2 

157.6 
158.4 
169.3 
160.2 
161.1 

166.3 
167.2 
168.2 
169.1 
170.1 

175.0 
176.0 
177.0 
178.0 
179.0 

183.8 
184.8 
185.9 
186.9 
188.0 

192.5 
193.6 
194.7 
195.8 
196.9 

201.3 
202.4 
203.6 
204.7 
205.9 

210.0 
211.2 
212.4 
213.6 
214.8 

8.75 
8.80 
8.85 
8.90 
8.95 

9.00 
9.05 
9.10 
9.  15 
9.20 
9.  25 
9.  30 
9.35 
9.40 
9.45 

117.0 
117.7 
118.3 
119.0 
119.6 
120.3 
120.9 
121. 6 
122.2 
122.9 

126. 0 
126.7 
127.4 
128.1 
128.8 

135.0 
1.35.8 
1.36. 5 
137.3 
138.0 

144.0 
144.8 
145.6 
146.4 
147.2 

153.0 
153.9 
154.7 
155.6 
156.4 

162.0 
162.9 
ia3.8 
164.7 
165.6 
166.5 
167.4 

168.  3 

169.  2 
170.1 

171.0 
172.0 
172.9 
173.9 
174.8 

180.0 
181.0 
182.0 
18.3.0 
184.0 

189.0 
190.1 
191.1 
192.2 
193. 2 

198.0 
199.1 
200.2 
201.3 
202.4 

207.0 
208.2 
?09.3 
2x0.5 
211.6 

216.0 
217.  2 
218^4 
219.6 
220.8 
222. 0 
223.  2 
224.4 
225.6 
226.8 

9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
9.35 
9.40 
9.45 

129.5 
130.2 
130.9 
131.6 
132.3 

138.8 
1.39. 5 
140.3 
141.0 
141.8 

148.0 

148.8 
149.6 
150.4 
151.2 

157.3 
158.1 
159. 0 
159.8 
160.7 

175.8 
176.7 
177.7 
178.6 
179.6 

185.0 
186.0 
187.0 
188.0 
189.0 

194.3 
195.3 
196.4 
197.4 
198.5 

203.6 
2W.6 
205.7 
206.8 
207.9 

212. 8 
213.9 
215.1 
216.2 
217.4 

9.50 
9.55 
9.60 
9.6.5 
9.70 
9.  75 
9.80 
9.85 
9.90 
9.95 

123.5 
124.2 
124.8 
125.5 
126.1 
126.  8 
127.4 
128.1 
128.7 
129.4 

13;i0 
13.3.7 
134.4 
135.1 
135.8 
136. 5 
137.2 
137.9 
138.6 
139.3 

142.5 
143.3 
144.0 
144.8 
145.5 

152.0 
152.8 
153.6 
154.4 
155.2 

161.5 
162.4 
163.2 
164.1 
164.9 
165.  8 
166.6 
167.5 
168.3 
169.2 

171.0 
171.9 
172.8 
173.7 
174.6 
176.5 
176.4 
177.3 
178.2 
179.1 

180.5 
181.5 
182.4 
183.4 
184.3 
185.3 
186.2 
187.2 
188.1 
189.1 

190.0 
191.0 
192.0 
193.0 
194.0 

199.5 
200.6 
201.6 
202.7 
203.7 

209.0 
210.1 
211.2 
212.3 
213.4 

218.6 
219.7 
220.8 
222.0 
223.1 

228.  0 
229.2 
230.4 
231.6 
232.  8 

9.60 
9.65 
9.60 
9.65 
9.70 

146.3 
147.0 
147.8 
148.6 
149.3 

156.0 
156.8 
157.6 
158.4 
159.2 

195.0 
196.0 
197.0 
198.0 
199.0 

204.8 
205.8 
206.9 
207.9 
209.0 
210.0 
211.1 
212.1 
213.2 
214.2 

214.5 
215.6 
216.7 
217.8 
218.9 
220.0 
221. 1 
222.2 
223.3 
224.4 

224.  3 

225.  4 

226.  6 
227.7 
228.  9 
230.0 
231.2 
232.3 
233.5 
234.6 

2;{4.  0 
2:55.  2 

236.  4 

237.  6 
2:«.8 
240.  0" 
241.2 
242.  4 
243.6 
244.8 

9.75 
9.80 
9.85 
9.90 
9.95 
10.00 
10.05 
10.10 
10.15 
10.20 

10.00 
10.05 
10.10 
10.15 
10.20 
10.25 
10.30 
10.  35 
10.40 
10.45 
10.  .50 
10.  .55 
10.  60 
10.  65 
10.70 
10.  75 
10.80 
10.  85 
10.  SM) 
10.  95 

130.0 
130.  7 
131.3 
132.0 
132.6 
133.  3 
13.3.9 
1.34.  6 
13,5.2 
135.  9 
136.5 
137.  2 
137.8 
138.5 
1.39.  1 
139.8 
140.4 
141.1 
141.7 
142.4 

140.0 
140.7 
141.4 
142.1 
142.  8 

150.0 
150.8 
151.5 
152.3 
1.53.0 

180.0 
160.8 
161.6 
162.4 
163.2 

170.0 
170.9 
171.7 
172.6 
173.4 
1 74. 3 
175.1 
176.0 
176.8 
177.7 

180.0 
180.9 
181.8 
182.7 
183.6 
184.5 
186.4 
186.3 
187.2 
188.1 

190.0 
191.0 
191.9 
192.9 
193.8 
194.8 
196.7 
196.7 
197.6 
198.6 
199.  5 
200.5 
201.4 
202.4 
203.3 
204.3 
205.2 
206.2 
207.1 
208.1 

200.0 
201.0 
202.0 
203.0 
204.0 
205.0 
206.0 
207.0 
208.0 
2m).  0 
210.0 
211.0 
212.0 
213.0 
214.0 
215.0 
216.0 
217.0 

21s.  0 

219.0 

143.  5 
144.2 

144.  9 
145.6 
146.  3 
147:0 
147.7 
148.4 
149.1 
149.8 
150.  5 
151.2 
151.9 
152.6 
153.3 

153.8 
154.5 
155.3 
1.56.0 
1.56.8 
157.5 
168.3 
159.0 
159.8 
160.5 

164.0 
164.8 
165.6 
166.4 
167.2 

215.3 
216.3 
217.4 
218.4 

219.  5 

220.  .5 
221.6 

222.  C. 

223.  7 

224.  7 

225.  8 

226.  8 
227.9 
228.  9 
230.  0 

226.5 
226.6 
227.7 
228.8 
229.9 
2:il.0 
232.  1 

2.33.  2 

2.34.  3 
236.4 

236.  .5" 

237.  6 
238.7 
239.8 
240.9 

235.8 
236.9 
238.1 
239.2 
240.4 

246.0 
247.2 
248.4 

249.  6 

250.  S 
252.  0 
2.53.  2 
254.4 
2.55.6 
256.8 
258.0 
259.2 
260.4 
261.6 
262.  s 

10.  25 
10.30 
10.35 
10.40 
10.45 
1(1.  .50 
10.56 
10.60 
10.65 
10.70 

168.0 
168.8 
169.6 
170.4 
171.2 

178.5 
179.4 
180.2 
181.1 
181.9 
182.8 
183.6 
184.5 
185.3 
186.2 

189.0 
189.9 
190.8 
191.7 
192.  6 
193.6 
194.4 
196.3 
196.2 
197.1 

241.5 
242.7 

243.8 
245. 0 
24«.  1 
247.  3 
248.4 
249.6 
2.50.7 
251.9 

161.3 
162.0 
162.  8 
163.5 
164.3 

172.0 
172.8 
17.3.6 
174.4 
176.2 

10.  75 
10.  ,sO 
1(1.  S5 
lO.iiO 
10.  95 

11.  (X) 
11.0.5 
11.10 
11.15 
11.20 
11.26' 
11.30 

ii.;t5 

11.40 
11.45 

143.0 
143.  7 
144.3 
146.0 
145.6 
146.3 
146.9 
147.6 
148.2 
148.9 

1.54. 0 

154.7 

1.55.  4 

1.56.  1 
1.56.  8 

166.0 
ia5.8 
166.6 
167.3 
168.0 

176.0 
176.8 
177.6 
178.4 
179.2 

187.0 
187.9 
188.7 
189.6 
190.4 

198.  0 

198.  9 

199.  S 
200.7 
201.6 

"202.5 
203.4 
204.3 
2a5.  2 
206.1 

209.  0 
210.0 

210.  9 
211.9 
212.8 
213.8 
214.7 
215.7 
216.  6 
217.6 

22(1.  (t 
221.0 
222.  0 
223.0 
224.0 

225.  0 

226.  0 
,227.  0 
V-'H.  0 

■2-M.  0 

231.0 
232.  1 
2;!;{.  1 
234.  2 
23.5.  2 

236.  3 

237.  3 
2:58.  4 

239.  4 

240.  5 

242. 0 
243.1 
244.2 

245.  3 

246.  4 

2.53. 0 
254.2 
266.3 
2.56.  5 
257.  6 

2»>4.il 

2i;»i.  4 

267.  li 

268.  S 

11.00 
11.  a5 
11.10 
11.15 
11.20 

157.5 
158.2 
158.9 
169.  6 
160.3 

168.8 
169.5 
170.3 
171.0 

171.8 

180.0 
180.8 
181.6 
182.4 
ia3.2 

191.3 
192.1 
193.0 
193.8 
194.7 

247.5 
248.  6 
249.7 
250.  8 
251.9 

2.58.  8 
259.  9 
261.1 
262.  2 
263.4 

270.  0 
271.2 
272.  4 
273. 11 
274.  S 

11.25 
11.30 
11.35 
11.40 

11.45 
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TABLE  14. 

TABLE  15. 

Dip  of  the  Sea 
Horizon. 

Dip  of  the  Sea  at  different  Distances  from  the  Observer. 

Dist.  of 
Land  in 

3ea  Miles. 

Height  of  the  Eye  above  the  Sea  In  Feet. 

Height  of  Dip  of  the 

the  Eye. 

Honzon. 

5 

10 

lb 

20 

26 

30 

36 

40 

Feet. 

,     „ 

^ 

^ 

1 

^ 

, 

, 

, 

, 

1 
2 
3 
4 
5 
6 

0  59 

1  23 
1  42 

1  58 

2  11 
2  24 

i 

11 

23 

34 

45 

57 

68 

79 

91 

i 

6 

12 

17 

23 

28 

34 

40 

45 

1 

4 

8 

12 

15 

19 

23 

27 

30 

1 

3 

6 

9 

12 

15 

17 

20 

23 

ij 

3 

5 

7 

10 

12 

14 

16 

19 

7 

2  36 

l| 

3 

4 

6 

8 

10 

12 

14 

16 

g 

2  46 

2 

2 

4 

5 

7 

8 

9 

11 

12 

9 
10 

2  56 

3  06 

2i 

2 

3 

4 

6 

7 

8 

9 

10 

3 

2 

3 

4 

5 

6 

7 

8 

9 

11 

3  15 

3i 

2 

3 

4 

5 

6 

6 

7 

8 

12 
13 

3  24 
3  32 

4 
5 

2 
2 

3 

4 
4 

5 
4 

5 
5 

6 
6 

7 
6 

7 
7 

3 

14          3  40 

6 

2 

3 

4 

4 

5 

5 

6 

6 

15  3  48 

16  !     3  55 

17  ;     4  02 

18  i    4  09 

Note  to  Table  15. — The  numbers  of  this  Table  below  the  black  lines 

are  the  same  as  are  given  in  Table  14,  the  visible  horizon  corresponding 

19  !    4  16 

20  I     4  23 

to  those  heights  not  being  so  far  distant  as  the  land. 

21     '    4  29 

22     i    4  36 

23         4  42 

24     !     4  48 

25 

4  54 

26 

5  00 

27 

5  06 

28 

5  11 

29 

5  17 

30 
31 

5  22- 
5  27 

32 

5  33 

TABLE  16. 

33 

5  38 

The  Sun's  Parallax 

34 

5  43 

in  Altitude. 

35 

5  48 

36 
37 

5  53 

5  58 

Altitude. 

Parallax, 

38 

6  02 

o 

II 

39 

6  07 

0 

9 

40 

6  12 

10 

9 

45 

6  36 

20 

8 

50 

6  56 

30 

40 

8 

7- 

55 

7  16 

60 

7  35 

50 

6  - 

65 

7  54 

55 

5 

70 

8  12 

60 

4 

75 

8  29 

65 

4 

80 

8  46 

70 

3 

85 

9  02 

75 

2 

90 

9  18 

80 

2 

95 

9  33 

85 

1 

100 

9  48 

90 

0 
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Parallax  in  Altitude  of  a  Planet. 
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TABLE  18. 

TABLE  19. 

Augmentation  of  the  Moon's  Semidiameter. 

Augmentation  of  the  Moon's 
Horizontal  Parallax. 

II 

P.S  o 

< 

J's  Semidiameter. 

a  > 

1°' 

3's 

Hor.  Parallax.              1 

14' 

15' 

16' 

17' 

53' 

57' 

Cl' 

80" 

0" 

SO" 

0" 

80" 

0" 

0 

0.1 

0.1 

0.1 

0.1 

0.4i, 

0.2 

0 

0.0 

0.0 

0.0 

2 

0.6 

0.6 

0.7 

0.7 

0.8 

0.8 

2 

0.0 

0.0 

0.0 

4 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

4 

0.1 

0.1 

0.1 

6 

1.5 

1.6 

1.7 

1.9 

2.0 

2.1 

6 

0.1 

0.1 

0.1 

S 

2.0 

2.1 

2.3 

2.4 

2.6 

2.7 

8 

0.2 

0.2 
0.3 

0.2 
0.4 

10 

2.4 

2.6 

2.8 

3.0 

3.2 

3.4 

10 

0.3 

12 

2.9 

3.1 

3.3 

3.6 

3.8 

4.0 

12 

0.5 

0.5 

0.5 

14 

3.4 

3.6 

3.9 

4.1 

4.4 

4.7 

14 

0.6 

0.7 

0.7 

16 

3.8 

4.1 

4.4 

4.7 

5.0 

5.3 

16 

0.8 

0.9 

0.9 

18 

4.3 

4.6 

4.9 

5.2 

5.6 

5.9 

18 

1.0 

1.1 

1.1 

20 

4.7 

5.1 

5.4 

5.8 

6.1 

6.5 

20 

1.2 

1.3 

1.4 

22 

5.2 

5.5 

5.9 

6.3 

6.7 

7.1 

22 

1.5 

1.6 

1.7 

24 

5.6 

6.0 

6.4 

6.8 

7.3 

'    7.7 

24 

1.7 

1.9 

2.0 

26 

6.0 

6.5 

6.9 

7.4 

7.8 

8.3 

26 

2.0 

2.2 

2.3 

28 
30 

6.5 

6.9 

7.4 

7.9 

8.4 

8.9 

28 

2.3 

2.5 

2.6 

6,9 

7.3 

7.9 

8.4 

8.9 

9.5 

30 

2.6 

2.8 

3.0 

32 

7.3 

7.8 

8.3 

8.9 

9.4 

10.0 

32 

2.9 

3.1 

3.4 

34 

7.7 

8.2 

8.8 

9.4 

10.0 

10.6 

34 

3.3 

3.5 

3.8 

36 

8.1 

8.6 

9.2 

9.8 

10.5 

11.1 

36 

3.6 

3.9 

4.1 

38 

8.4 

9.0 

9.7 

10.3 

10.9 

11.6 

38 

4.0 

4.3 

4.6 

40 

8.8 

9.4 

10.1 

10.7 

11.4 

12.1 

40 

4.3 

4.6 

5.0 

.  42 

9.2 

9.8 

10.5 

11.2 

11.9 

12.6 

42 

4.7 

5.0 

5.4 

44 

9.5 

10.2 

10.9 

11.6 

12.3 

13.1 

44 

5.0 

5.4 

5.8 

46 

9.8 

10.5 

11.3 

12.0 

12.8 

13.6 

46 

5.4 

6.8 

6.2 

48 

10.2 

10.9 

11.6 

12.4 

13.2 

14.0 

48 

5.8 

6.2 

6.6 

50 

10.5 

11.2 

12.0 

12.8 

13.6 

14.4 

50 

6.1 

6.6 

7.1 

52 

10.8 

11.5 

12.3 

13.1 

14.0 

14.9 

52 

6.5 

7.0 

7.5 

54 

11.1 

11.8 

12.7 

13.5 

14.4 

15.3 

54 

6.8 

7.4 

7.9 

56 

11.3 

12.1 

13.0 

13.8 

14.7 

15.6 

56 

7.2 

7.7 

8.3 

58 

11.6 

12.4 

13.3 

14.1 

15.1 

16.0 

58 

7.5 

8.1 

8.6 

60 

11.8 

12.7 

13.5 

14.4 

15.4 

16.3 

60 

7.8 

8.4 

9.0 

62 

12.1 

12.9 

13.8 

14.7 

15.7 

16.6 

62 

8.1 

8.8 

9.4 

64 

12.3 

13.2 

14.1 

15.0 

16.0 

16.9 

64 

8.4 

9.1 

9.7 

66 

12.5 

13.4 

14.3 

15.2 

16.2 

17.2 

66 

8.7 

9.4 

10.0 

68 

12.7 

13.6 

14.5 

15.5 

16.5 

17.5 

68 

9.0 

9.7 

10.3 

70 

12.9 

13.8 

14.7 

15.7 

16.7 

17.7 

70 

9.2 

9.9 

10.6 

72 

13.0 

13.9 

14.9 

15.9 

16.9 

17.9 

72 

9.5 

10.2 

10.9 

74 

13.1 

14.1 

15.0 

16.0 

17.1 

18.1 

74 

9.7 

10.4 

11.1 

76 

13.3 

14.2 

15.2 

16.2 

17.2 

18.3 

76 

9.8 

10.6 

11.3 

78 

13.4 

14.3 

15.3 

16.3 

17.4 

18.4 

78 

10.0 

10.8 

11.5 

80 

13.5 

14.4 

15.4 

16.4 

17.5 

18.6 

80 

10.1 

10.9 

11.7 

82 

13.5 

14.5 

15.5 

16.5 

17.6 

18.7 

82 

10.3 

11.0 

11.8 

84 

13.6 

14.6 

15.6 

16.6 

17.6 

18.7 

84 

10.3 

11.1 

11.9 

86 

13.6 

14.6 

P-5.6 

16.6 

17.7 

18.8 

86 

10.4 

11.2 

12.0 

88 

13.7 
13.7 

14.6 

15.6 

16.7 

17.7 

18.8 

88 

10.4 

11.2 

12.0 

90 

14.6 

15.6 

16.7 

17.7 

18.8 

90 

10.5 

11.3 

12.0 

21594°— 14 
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TABLE  2UA. 



Mean  Refraction. 

[Barometer,  30  inches.    Fahrenheit's  Thermometer, 

50=.J 

Apparent 
Altitade. 

Mean  Re- 

Apparent 

Mean  Re- 

Apparent 
Altitude. 

Mean  Re- 

Apparent 
Altitude. 

Mean  Re- 

Apparent 
Altitude. 

Mean  Re- 

fraction. 

Altitude. 

fraction. 

fraction. 

fraction. 

fraction. 

o     , 

' 

9  30 

6  36.1 

15  00 

3  34.1 

25  00 

2     4.4 

42  00 

1  04.7 

0  00 

36  29.4 

35 

5  32.4 

10 

3  31.7 

10 

2     3.4 

20 

1  03.9 

1  00 

24  53.  6 

40 

6  29.6 

20 

3  29.4 

20 

2    2.5 

40 

1  03.2 

2  00 

18  25.5 

45 

5  27.0 

30 

3  27.1 

3t 

2     1.6 

43  00 

1  02.4 

3  00 

14  25.1 

60 

5  24.3 

40 

3  24.8 

40 

2    0.7 

20 

1  01.7 

4  00 

5  00 

11  44.4 
9  52.  0 

55 

6  21.7 

60 

3  22.6 

fO 
26  (0" 

1  69.8 

40 

1  01.0 

10  00 

5  19.2 

16  00 

3  20.  5 

1  58.9 

44  00 

1  00.3 

05 

9  44.0 

05 

5  16.7 

10 

3  18.4 

10 

1  58.1 

20 

0  59.6 

10 

9  36.  2 , 

10 

6  14.2 

20 

3  16.3 

20 

1  57.2 

40 

0  58.9 

15 

9  21,. 

15 

6  11.7 

30 

3  14.2 

30 

1  66.4 

46  00 

0  68. 2 

20 

9  21.2, 

20 

5    9.3 

40 

3  12.2 

40 

1  66.6 

20 

0  67.6 

25 

9  14.0 

25 

5    6.9 

50 

3  10.3 

50 

1  64.7 

40 

0  66.9 

5  30 

1      9    7.0 

10  30 

5    4.6 

17  00 

3    8.3 

27  00 

1  53,9 

46  00 

0  56.2 

35 

<    9    0.1 

36 

5    2.3 

10 

3    6.4 

10 

1  53.1 

20 

0  .55.6 

40 

8  53.4 

40 

5    0.0 

20 

8    4.6 

20 

1  52.3 

^0 

0  55. 0 

45 

8  46.8 

45 

4  57.8 

30 

3    2.8 

30 

1  51.5 

47  00 

0  54. 3 

50 

8  40.4 

50 

4  65.6 

40 

3    1.0 

40 

1  50.7 

20 

0  53.7 

55 

8  34.2 

65 

4  53. 4 

50 

2  59.  2 

50 

1  50.0 

40 

0  53.1 

6  00 

8  28. 6' 

11  00 

4  51.2 

18  00 

2' 57.  5 

28  00 

1  49.2 

48  00 

0  52.5 

05 

8  22.1 

05 

4  49.1 

10 

2  br,.  8 

20 

1  47.7 

49  00 

0  50.6 

10 

8  16.2 

10 

4  47.0 

20 

2  f>-i.  1 

40 

1  46.2 

60  00 

0  48.9 

15 

8  10.5 

15 

4  44.9 

30 

2  52.4 

29  00 

1  44.8 

61  00 

0  47.2 

20 

8    4.8 

20 

4  42.9 

40 

2  50.8 

20 

1  43.4 

52  00 

0  4.3.5 

25 

7  59.3 

26 

4  40.9 

50 

2  49.  2 

40 

1  42.0 

53  00 

0  43.9 

6  30 

7  53. 9 

11  30 

4  38.9 

19  00 

2  47.7 

30  00 

1  40.6 

54  00 

0  42.  3 

35 

7  48.7 

35 

4  36.9 

10 

2  46.1 

20 

1  .39.3 

55  00 

0  40.8 

40 

7  43.  5 

40 

4  35.0 

20 

2  44.6 

40 

1  38.0 

56  00 

0  39. 3 

46 

7  38.4 

46 

4  33.1 

30 

2  43. 1 

31  00 

1  36.7 

57  00 

0  37.8 

50 

7  :«.5 

50 

4  31.2 

40 

2  41.6 

20 

1  35.5 

58  00 

0  36.4 

55 

7  28.6 

55 

4  29.4 

50 

2  40.2 

40 

1  34.2 

59  00 

0  35.0 

7  00 

7  23.8 

12  00 

4  27.5 

20  00 

2  38.  8 

32  00 

133.0 

60  00 

0  33.  6 

05 

7  19.2 

06 

4  25.  7 

10 

2  37.  4 

20 

1  31.8 

61  00 

0  32.  3 

10 

7  14.6 

10 

4  23.9 

20 

2  36.  0 

40 

1  30.7 

62  00 

0  31.0 

16 

7  10.1 

15 

4  22.2 

30 

2  34.  6 

33  00 

1  29.5 

63  00 

0  29.7 

20 

7    5.7 

20 

4  20.4 

40 

2  33.  3 

20 

1  28.4 

64  00 

0  28. 4 

25 

7     1.4 

26 

4  18.7 

60 

2  32.0 

40 

1  27.3 

65  00 

0  27.2 

7  30 

6  57.  1 

12  .30 

4  17.0 

21  00 

2  .30.  7 

34  00 

1  26.2 

66  00 

0  25.9 

36 

6  53. 0 

36 

4  15.3 

10 

2  2M.4 

20 

1  26.1 

67  00 

0  24.7 

40 

6  48.9 

40 

4  13.6 

20 

2  28.1 

40 

1  24.1 

68  00 

0  23.6 

45 

6  44.9 

45 

4  12.0 

30 

2  26.9 

3.3  00 

1  23.1 

69  00 

0  22.4 

60 

6  41.0 

50 

4  10.4 

40 

2  25.7 

20 

1  22.0 

70  00 

0  21.2 

55 

6  .{7.  1 

66 

4    8.8 

60 

2  24.5 

40 

1  21.0 

71  00 

72  IK) 

0  20.1 

0    1.8.9 

8  00 

6  ;«.  3 

13  00 

4    7.2 

"22  00 

2  23. 3 

36  UO 

1  20.1 

05 

6  2!t.  6 

05 

4    5.6 

10 

2  22. 1 

20 

1  19.1 

73  00 

0  17.8 

10 

6  26.9 

10 

4    4.1 

20 

2  20.9 

40 

1  18.2 

74  00 

0  16.7 

15 

6  22.  3 

16 

4     2.6 

30 

2  19.8 

37  00 

1  17.2 

75  (X» 

0  15.6 

20 

6  18.8 

20 

4     1.0 

40 

2  18.7 

20 

1  16.3 

76  00 

0  14.5 

25 

6  15.3 
6  11.9 

25 

3  59.6 

50 

2  17.6 

40 

1  iS^/i 

77  00 

0  13.5 

8  30 

13  30 

3  58.1 

23  00 

2  16.4 

*100 

~7,s  IHI" 

0  12.4 

a5 

6    H.5 

36 

3  56.6 

10 

2  15.  4 

-0* 

7!<  110 

0  11.3 

40 

6    5.2 

40 

3  66.2 

20 

2  14.  3 

x4* 

M)  00 

0  10.3 

45 

«    2.0 

46 

3  53.7 

30 

2  13.  3 

3i>  00 

1  11,9 

m  00 

0    9.  2 

50 

5  58. 8 

60 

3  52.3 

40 

2  12.  2 

20 

J  11.0 

82  (Ml 

II     S.2 

55 

5  .V>.  7 

66 

3  60.9 

50 

2  11.2 
2  10.  2 

40 

40  oa 

1  10.2 

Ki  (H> 
84  Ot' 

0     7.2 
11    "(i.'l 

9  00 

6  52.  6 

14  00 

3  49.6 

24  00 

1     9.4 

06 

5  49.  6 

10 

3  46.8 

10 

2    9.2 

20 

1     8.6 

.S5  00 

11    5.1 

10 

6  4«.  6 

20 

3  44.2 

20 

2    8.2 

40 

1     7.  a 

86  m 

0    4.1 

16 

5  43.  li 

.SO 

3  41.6 

30 

2    7.2 

41  00 

1     7.0 

87  (10 

II    3.1 

20 

5  40.7 

40 

3  39.0 

40 

2    6.2 

20 

1     6.2 

88  (X) 

0     2.0 

26 

5  37.9 

5  :!5.  1 

50 

15  (X) 

3  36.5 

50 

2    5. :! 

40 

1    6,4 

Sil  00 

0    ;.o 

"() '  11.  (» 

9  30 

.r^t.  I 

25  {M) 

L'     4.  4 

42  00 

1     4.7 

W  IK) 
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Correction  of  the  Sun's  Apparent  Altitude  for  Refraction  and  Parallax. 

[Bariimetcr,  30  Inches.    Fahrenheit's  Thermometer. 

50°.] 

Apparent 
Altitude, 

Me«n  Re- 
fraition  and 
Parallax  0. 

Apparent 

Altitiulc. 

Mean  Ke- 
fraetion  anc 
Parallax  G- 

Apparent 
Altitude. 

Mean  Re- 
fraction and 
Parallax  0. 

Apparent 
Altitude. 

Mean  Re- 
fraction and 
Parallax  0. 

Apparent 
Altitude. 

Mean  Re- 
fraction and 
Parallax  0. 

°     '. 

'      " 

9  30 

5  26 

15  00 

3  25 

25  00 

1  56 

42  00 

0  58 

0  00 

3t>  20 

35 

5  23 

10 

3  24 

10 

1  55 

20 

0  57 

1  00 

24  45 

40 

5  21 

20 

3  21 

20 

1  55 

40 

0  56 

2  00 

18  17 

45 

5  18 

30 

3  19 

30 

1  54 

43  00 

0  55 

3  00 

14  16 

50 

5  15 

40 

3  17 

40 

1  53 

20 

0  55 

4  00 

5  00 

11  35 
9  43 

55 
10  00 

5  13 
5  10 

50 

16  00 

3  15 

50 

1  52 

40 

0  54' 

3  13 

26  00 

1  51 

44  00 

0  53 

06 

9  35 

05 

5    8 

10 

3  10 

10 

1  50 

20 

0  53 

10 

9  27 

10 

5    5 

20 

3    8 

20 

1  49 

c)  *    40 

0  52 

15 

9  20 

15 

5     :! 

30 

3    6 

30 

1  48 

45  00 

0  52 

20 

9  12 

20 

5    0 

40 

3    4 

40 

1  48 

20 

0  52 

25 
5  30 

9     5 

8  58 

25 
10  30 

4  58 
4  56 

50 

3    2 

50 

1  47 

40 

0  51 

17  00 

3    0 

27  00 

1  46 

46  00 

0  50 

35 

8  51 

35 

4  53 

10 

2  58 

10 

1  45 

20 

0  50 

40 

8  44 

40 

4  51 

20 

2  57 

20 

1  44 

40 

0  49 

45 

8  38 

45 

4  49 

30 

2  55 

30 

1  44 

47  00 

0  48 

50 

8  31 

50 

4  47 

40 

2  53 

40 

1  43 

20 

0  48 

55 

8  25 

55 

4  44 

50 

2  51 

50 

1  42 

40 

0  47 

6  00 

8  19 

11  00 

4  42 

18  00 

2  50 

28  00 

1  41 

48  00 

0  47 

05 

8  13 

05 

4  40 

10 

2  48 

20 

1  40 

49  00 

0  45 

10 

8    7 

10 

4<Q8 

20 

2  46 

40 

1  38 

50  00 

0  43 

15 

8    2 

15 

4  36 

30 

2  44 

29  00 

1  37 

51  00 

0  41 

20 

7  56 

20 

4  34 

•    40 

2  43 

20 

1  35 

52  00 

0  40 

25 

7  50 

25 

4  32 

5a 

2  41 

40 

1  34 

53  00 

0  39 

6  30 

7  45 

11  30 

4  30 

19  00 

2  40 

30  00 

1  33 

54  00 

0  37 

35 

7  40 

35 

4  28 

10 

2  38 

20 

1  31 

55  00 

0  36 

40 

7  35 

40 

4  26 

20 

2  37 

40 

1  30 

56  00 

0  34 

■  ,       45 

7  29 

45 

•'    4  24 

30 

2  35 

31  00 

1  29 

57  00 

0  33 

50 

7  25 

50 

T.  4  22 

40 

2  34 

20 

1  28 

58  00 

0  32 

•       55 

7  20 

55 

4  20 

50 

2  32 

40 

1  26 

59  00 

0  31 

7  00 

7  15 

12  00 

4  19 

20  00 

2  31 

32  00 

1  25 

60  00 

0  30 

05 

7  10 

05 

4  17 

10 

2  29 

20 

1  24 

61  00 

0  28 

10 

7    6 

10 

4  15 

20 

2  28 

40 

1  23 

62  00 

0  27 

15 

7     1 

15 

4  13 

30 

2  27 

33  00 

1  22 

63  00 

0  26 

20 

6  57 

2a 

4  11 

40 

2  25 

20 

1  20 

64  00, 

0  24 

25 

6  52 

25 

4  10 

50 

2  24 

40 

1  19 

65  m' 

0  23 

7  30 

6  48 

12  30 

4     8 

21  00 

2  23 

34  00 

1  18 

66  '00 

■      0  22 

35 

6  44 

35 

4    6 

10 

2  21 

20 

1  17 

67  00.^ 

'     0  21 

40 

6  40 

40 

4    5 

20 

2  20 
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4 

30 
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19 

27 

35 

42 
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30 
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5 
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40 

46 
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10 

17 

25 

32 

40 

40 

5 
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6 
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6 

50 

37 

45 

6  52 

0 
6  50 

7 

15 

22 

30 

50 

7 

7 

7 

7 

8 
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83    0 

6  28 

6  35 

6  43 

6  57 

7    5 

7  12 

7  20 

0 

0 

0 

0 

1 

1 

10 

19 

26 

33 

40 

47 

6  54 

2 
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10 

1 

1 

2 

2 

2 

V  I" 

20 
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16 

23 

30 

37 

44 

6  51 

6  58 

20 

2 

3 

3 

3 

3 

2    2 

30 

0 

7 

13 

20 

27 

34 

41 

48 

30 

3 

4 

4 

4 

4 

3    3 

40 

5  51 

5  58 

4 

11 

18 

24 

31 

38 

40 

5 

5 

5 

5 

6 

4    4 

50 

42 

49 

5  55 

1 

8 

14 

21 

27 

50 

6 

6 
0 

6 
0 

6 
1 

7 

1 

5  5 
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5  33 
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6  17 

0 

0 

10 

23 

30 

36 

42 

48 
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5 

6 
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10 

28 

33 

38 

43 

48 
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10 
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28 

33 
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43 
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14 

19 
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33 

40 
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50 
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0 
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13 

18 

22 

50 

4 

4 

4 

5 

5 

3  42 

3  46 

3  50 

3  55 

3  59 

4    3 

4    7 

4  11 

0 

0 

0 

0 

0 

1 

10 

33 

37 

41 

45 

49 
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10 

1 
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40 
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40 
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16 

19 
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30 

40 
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50 
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13 

16 

19 

50 
0 

3 
0 

3 
0 

3 
0 

4 
0 

4 
0 

87    0 

2  47 

2  50 

2  53 

2  56 

2  59 

3    2 

3    5 

3    9 

10 

37 

40 

43 

46 

49 

2  52 

2  55 

2  58 

10 

0 

1 

1 

1 

1 

20 

28 

31 

33 

36 

39 

42 

45 

47 

20 

1 

1 

1 

1 

1 

30 

19 

21 

24 

26 

29 

32 

34 

37 

30 

1 

1 

2 

2 

2 

40 

10 

12 

15 

17 

19 

22 

24 

27 

40 

2 

2 

2 

2 

2 

50 

1 

3 

5 

7 

9 

12 

14 

16 

50 

2 

2 

2 

3 
0 

3 
0 

88    0 

1  51 

1  53 

1  55 

1  57 

1  59 

2    2 

2    4 

2    6 

0 

0 

~6" 

0 

10 

42 

43 

45 

47 

49 

1  51 

1  53 

1  55 

10 

0 

0 

0 

0 

0 

20 

32 

34 

36 

38 

39 

41 

43 

44 

20 

1 

1 

1 

1 

1 

30 

23 

25 

26 

28 

29 

31 

32 

34 

30 

1 

1 

1 

1 

1 

40 

14 

15 

16 

19 

20 

21 

22 

24 

40 

1 

1 

1 

1 

1 

50 

5 

6 

7 

9 

10 

11 

12 

13 

50 

1 

1 

1 

2 

2 

89    0 

0  56 

0  57 

0  58 

0  59 

1    0 

1     1 

1     2 

1     3 

0 

0 

0 

0 

0 

0 

10 

46 

47 

48 

49 

0  50 

0  51 

0  51 

0  52 

10 

0 
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37 
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Table  showing  the  variation  of  the  altitude  of  an  object  arising  from  a  change  of  100  seconds  in  the 

declination.     Unmarked  quantitie.s  in  the  Table  are  positive.     If  the  change  move  the  lx)dv  toward 

the  elevated  pole,  apply  the  correction  to  the  altitude  with  the  signs  m  the  Table;  otherwise. 

change  the  signs. 
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„ 

„ 
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„ 
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0 

94 
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50 

34 

17 
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50 

64 
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94 
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10 

95 

88 

78 

65 

51 
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18 

0 

18 
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51 

65 

78 

88 

95 

10 

20 

100 

92 

82 

68 

53 

36 

18 

0 

18 

36 

53 

68 

82 

92 

100 

20 

30 

100 

88 

74 

57 

39 

20 

0 

20 

39 

57 

74 

88 

100 

30 

0 

40 

100 

84 

65 

45 

22 

0 

22 

45 

65 
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100 

40 
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50 

100 

78 
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27 
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56 
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78 

59 

39 
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-  6 
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106 
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4 

50 
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70 

45 
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62 

86 
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117 
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56 
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17 
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78 
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48 
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21 

38 
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86 
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47 

28 

8 

-12 

;« 

53 

71 

88 

103 

30 

12 

40 

108 

98 

84 

68 

49 

28 

5 
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40 

12 

50 
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97 

77 

54 

29 

2 
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53 

80 
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50 

(50 
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96 

65 

33 

-1 
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72 

107 

60 

70 

1 
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91 
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44 

-6 
10° 
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no 
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1 

1 

1 
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Table  showing  the  variation  of  the  altitude  of  an  object  arising  from  a  change  of  100  seconds  in  the 

.declination.     Unmarked  quantities  in  the  Table  are  positive.     If  the  change  move  the  body  toward 

the  elevated  pole,  apply  the  correction  to  the  altitude  with  the  signs  in  the  Table;  otherwise, 

change  the  signs. 
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Latitude  of  same  name  as  declination. 

Latitude  of  different  name  from  declination. 
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70° 

60° 

50° 

40° 

30° 

20° 

10° 

0° 

10° 

20° 

S0° 

40° 

50° 

60° 

70° 

o          o 

„ 

„ 

„ 

„ 

„ 

„ 

„ 

„ 

„ 

„ 

„ 

„ 

„ 

„ 

„ 

o 

o 

0 

97 

89 

79 

66 

52 

35 

18 

0 

18 

35 

52 

66 

79 

89 

97 

0 

10 

94 

86 

76 

63 

48 

31 

14 

—     4 

23 

40 

57 

72 

85 

95 

103 

10 

20 

94 

86 

75 

61 

46 

27 

10 

-     9 

28 

45 

64 

80 

93 

104 

20 

30 

97 

89 

77 

62 

45 

26 

6 

-  14 

35 

55 

74 

91 

106 

30 

14 

40 

106 

96 

82 

66 

46 

25 

2 

-  21 

44 

67 

88 

107 

40 

14 

50 

109 

93 

73 

50 

25 

-  2 

-  30 

58 

85 

110 

50 

60 

115 

89 

60 

27 

-  7 

-  43 

79 

114 

60 

70 
0 

90 

125 

82 

35 

-16 

-  69 

121 

98 

70 
0 

98 

80 

67 

52 

36 

18 

0 

18 

"36" 

52 

67 

80 

90 

10 

94 

86 

76 

63 

48 

31 

13 

-     5 

23 

41 

58 

73 

86 

97 

104 

10 

20 

94 

85 

74 

61 

45 

27 

9 

-  10 

30 

48 

66 

82 

95 

106 

20 

30 

96 

87 

75 

61 

44 

25 

4 

-  17 

37 

58 

77 

94 

109 

30 

16 

40 

104 

94 

80 

63 

44 

22 

0 

-  24 

48 

70 

92 

111 

40 

16 

50 

106 

90 

70 

47 

21 

-  6 

-  34 

62 
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115 

50 

60 

110 

84 

54 

21 

-14 

-  50 

86 

121 

60 



70 
0 

117 

73 
53 

25 
36 

-26 

-  79 

132 

70 

99 

91 

81 

68 

18 

0 

18 

"36" 

53 

68 

81 

91 

99 

0 

10 

95 

87 

76 

63 

48 

31 

13 
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24 

42 

59 

74 

88 

98 

106 

10 

20 

93 

85 

74 

60 

44 

26 

8 

-  12 

31 

50 

68 

84 

98 

109 

20 

30 

95 

86 

74 

59 

42 

23 

2 

-  19 

40 

60 

79 

97 

112 

30 

18 

40 

102 

92 

78 

61 

41 

20 

-  3 

-  27 

51 

74 

96 

116 

40 

18 

50 

103 

87 

66 

43 

17 

-10 

-  39 

67 

95 

121 

50 

60 

105 

79 

49 

16 

-20 

-  56 

93 

128 

60 

70 

108 

64 

16 

-36 

-  89 

143 

70 

0 

100 

92 

82 

68 

53 

36 

18 

0 

18 

"36" 

53 

68 

82 

92 

100 

0 

10 

95 

87 

76 

63 

48 

31 

12 
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25 

43 

60 

76 

89 

100 

10 

20 

93 

85 

74 

60 

43 

25 

6 

-  13 

33 

52 

70 

86 

100 

20 

30 

94 

85 

73 

58 

40 

21 

0 

-  21 

42 

63 

82 
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30 

20 

40 

100 

90 

76 

59 

39 

17 

-  6 

-  31 

55 

78 

100 

40 

20 

50 

100 

83 

63 

39 

13 

-15 

-  43 

72 

100 

50 

60 

100 

74 

43 

10 

-26 

-  63 

100 

60 

70 

100 

56 

6 

-46 

-100 

70 

0 

93 

83 

69 

54 

37 

19 

0 

19 

"37" 

54 

69 

"83" 

93 

101 

0 

10 

96 

88 

77 

63 

48 

30 

12 

-     7 

26 

45 

62 

78 

91 

102 

10 

20 

93 

85 

73 

59 

43 

25 

5 

-  15 

35 

54 

72 

88 

103 

20 

30 

94 

85 

72 

57 

39 

19 

-  2 

-  23 

45 

66 

86 

103 

30 

22 

40 

98 

88 

74 

57 

36 

14 

-  9 

-  34 

58 

82 

104 

40 

22 

50 

110 

97 

80 

60 

36 

9 

-19 

-  48 

77 

106 

50 

60 

117 

95 

68 

38 

4 

-33 

-  70 

107 

60 

70 

131 

92 

47 

-  3 

-56 

-111 

70 

0 

95 

84 

70 

55 

37 

19 

0 

19 

37 

55 

7D 

84 

95 

103 

0 

10 

97 

88 

77 

64 

48 

30 

11 

-     8 

27 

46 

63 

79 

93 

104 

10 

20 

93 

85 

73 

59 

42 

24 

4 

-  16 

36 

56 

74 

91 

105 

20 

30 

93 

84 

71 

56 

38 

18 

—  4 

-  26 

48 

69 

89 

107 

30 

24 

40 

97 

86 

72 

54 

34 

12 

-12 

-  37 

62 

86 

109 

40 

24 

50 

107 

93 

77 

56 

32 

5 

-23 

-  53 

83 

111 

50 

60 

112 

91 

64 

32 

-  2 

-39 

-  77 

115 

60 

70 
0 

123 

83 
72 

38 

-13 

-67 

-122 

70 

96 

85 

56 

38 

19 

0 

19 

"38" 

56 

72 

85 

96 

105 

0 

10 

98 

89 

78 

64 

48 

30 

11 
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28 

47 

65 

81 

95 

106 

10 

20 

95 

85 

73 

59 

41 

23 

3 

-  18 

38 

58 

77 

94 

108 

20 

30 

93 

83 

70 
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36 

16 
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-  28 

50 

72 

92 
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30 

26 

40 

96 

85 

70 

52 

32 

9 
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66 

91 
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40 

26 

50 

105 

92 

74 

53 

28 

1 
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-  58 

88 
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50 

60 

108 

86 

58 

27 

-  8 

-46 

-  84 

123 

60 

70 

115 

75 

29 

-23 

-78 

-134 

70 

1 

70° 

60° 

50° 

40° 

80° 

20° 

10° 

0° 

10° 

20° 

30° 

40° 

50° 

60° 

70° 

a 

I^atitude  of  aai 

Dae  nan 

le  as  declination. 

Latitude  of  different  name  from  d 

eclination. 

^ 

< 

^, 

a 

21594°— 14 38 
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TABLE  2 

6. 

Variation  of  Altitude  in  one  minute  from  meridian 

paesage 

Lati- 
tude. 

0° 

De 
1° 

clination  of  the 

save  name  as  the  latitude; 

opper  transit:  redaction  addltln. 

LaU- 
tude. 

ao 

S" 

4° 

5° 

6° 

J° 

8° 

9° 

10° 

11° 

„ 

, 

„ 

„ 

„ 

„ 

, 

, 

« 

, 

, 

„ 

„ 

o 

0 

28.1 

22.4 

18.7 

16.0 

14.0 

12.4 

11.1 

10.1 

0 

1 

28.0 

22.4 

18.6 

16.0 

13.9 

12.4 

11.1 

1 

2 

28.0 

22.3 

18.6 

15.9 

13.9 

12. 3 

2 

3 

27.9 

22.3 

18.5 

1.5.8 

13.8 

3 

4 

28.1 

27.8 

22.2 

18.5 

15.8 

4 

5 

22.4 

28.0 

27.7 

22.1 

18.4 

5 

fi 

18.7 

22.4 

28.0 

27.6 

22.0 

6 

7 

16.0 

18.6 

22.3 

27.9 

" 

27.4 

7 

s 

14.0 

16.0 

18.6 

22.3 

27.8 

8 

y 

12.4 

13.9 

15.9 

18.5 

22.2 

27.7 

9 

10 

11.1 

12.4 

13.9 

15.8 

18.5 

22.1 

27.6 

10 

11 

10.1 

11.1 

12.3 

13.8 

15.8 

18.4 

22.0 

27.4 

11 

12 

9.2 

10.1 

11.1 

12.3 

13.8 

15.7 

18.3 

21.9 

27.3 

12 

13 

8.5 

9.2 

10.0 

11.0 

12.2 

13.7 

15.6 

18.2 

21.7 

27.1 

13 

14 

7.9 

8.5 

9.2 

10.0 

10.9 

12.1 

13.6 

16.6 

18.0 

21.6 

26.9 

14 

15 

7.3 

7.8 

8.4 

9.1 

9.9 

10.9 

12.1 

13.5 

15.4 

17.9 

21.4 

26.7 

15 

I»i 

6.8 

7.3 

7.8 

8.4 

9.1 

9.8 

10.8 

12.0 

13.4 

16.3 

17.8 

21.  S 

16 

17 

6.4 

6.8 

7.2 

7.8 

8.3 

9.0 

9.8 

10.7 

11.9 

13.3 

15.2 

17.6 

17 

18 

6.0 

6.4 

6.8 

7.2 

7.7 

8.3 

8.9 

9.7 

10.6 

11.8 

1^.2 

15.0 

18 

19 

6.7 

6.0 

6.3 

6.7 

7.2 

7.6 

8.2 

8.9 

9.6 

10.6 

11.7 

13.1 

19 

20 

5.4 

5.7 

6.0 

6.3 

6.7 

7.1 

7.6 

8.1 

8.8 

9.5 

10.5 

11.6 

20 

21 

5.1 

5.4 

5.6 

5.9 

6.3 

6.6 

7.0 

7.6 

8.1 

8.7 

9.5 

10.4 

21 

•)•> 

4.9 

5.1 

5.3 

5.6 

5.9 

6.2 

6.6 

7.0 

7.5 

8.0 

8.6 

9.4 

22 

23 

4.6 

4.8 

5.0 

^3 

5.5 

5.8 

6.1 

6.6 

6.9 

7.4 

7.9 

8.5 

23 

24 

4.4 

4.6 

4.8 

5.0 

5.2 

6.6 

5.8 

6.1 

6.4 

6.8 

7.3 

7.8 

24 

25 

4.2 

4.4 

4.6 

4.7 

5.0 

5.2 

6.4 

5.7 

6.0 

6.4 

6.8 

7.  2 

25 

26 

4.0 

4.2 

4.3 

4.5 

4.7 

4.9 

6.1 

6.4 

5.7 

6.0 

6.3 

6.7 

26 

27 

3.9 

4.0 

4.1 

4.3 

4.5 

4.7 

4.9 

6.1 

6.3 

5.6 

5.9 

6.2 

27 

28 

3.7 

3.8 

4.0 

4.1 

4.3 

4.4 

4.6 

4.8 

6.0 

5.3 

5.5 

5.8 

28 

29 

3.5 

3.7 

3.8 

3.9 

4.1 

4.2 

4.4 

4.6 

4.7 

5.0 

5.2 

5.5 

29 

30 

3.4 

3.5 

3.6 

3.7 

3.9 

4.0 

4.2 

4.3 

4.6 

4.7 

4.9 

5.1 

30 

31 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

4.0 

4.1 

4.3 

4.4 

4.6 

4.8 

31 

32 

3.1 

3.2 

3.3 

3.4 

3.5 

3.7 

3.8 

3.9 

4.1 

4.2 

4.4 

4.6 

32 

33 

3.0 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.9 

4.0 

4.2 

4.3 

33 

34 

2.9 

3.0 

3.1 

3.2 

3.2 

3.3 

3.4 

3.6 

3.7 

3.8 

3.9 

4.1 

34 

35 

2.8 

2.9 

3.0 

3.0 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.9 

35 

36 

2.7 

2.8 

2.8 

2.9 

3.0 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

36 

37 

2.6 

2.7 

2.7 

2.8 

2.9 

2.9 

3.0 

3.1 

3.2 

3.3 

3.4 

3.6 

37 

38 

2.5 

2.6 

2.6 

2.7 

2.8 

2.8 

2.9 

3.0 

3.0 

3.2 

3.2 

3.3 

38 

39 

2.4 

2.5 

2.5 

2.6 

2.7 

2.7 

2.8 

2.9 

2.9 

3.0 

3.1 

3.2 

39 

40 

2.3 

2.4 

2.4 

2.5 

2.6 

2.6 

2.7 

2.7 

2.8 

2.9 

3.0 

3.0 

40 

41 

2.3 

2.3 

2.4 

2.4 

2.5 

2.6 

2.6 

2.6 

2.7 

2.8 

2.8 

2.9 

41 

42 

2.2 

2.2 

2.3 

2.3 

2.4 

2.4 

2.5 

2.5 

2.6 

2.6 

2.  7 

2.8 

42 

43 

2.1 

2.1 

2.2 

2.2 

2.3 

2.3 

2.4 

2.4 

2.6 

2.6 

2^6 

2.  7 

43 

44 

2.0 

2.1 

2.1 

2.1 

2.2 

2.2 

2.3 

2.3 

2.4 

2.4 

2.5 

2.5 

44 

45 

2.0 

2.0 

2.0 

2.1 

2.1 

2.2 

2.2 

2.2 

2.3 

2.3 

2.4 

2.4 

45 

46 

1.9 

1.9 

2.0 

2.0 

2.0 

2.1 

2.1 

2.2 

2.2 

2.2 

2.3 

2.3 

46 

47 

1.8 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 

2.1 

2.1 

2.1 

2.2 

2.  2 

47 

48 

1.8 

1.8 

1.8 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 

2.1 

2.1 

2.1 

48 

49 

1.7 

1.7 

1.8 

1.8 

1.8 

1.8 

1.9 

1.9 

1.9 

2.0 

2.0 

2.1 

49 

50 

1.6 

1.7 

1.7 

1.7 

1.8 

1.8 

1.8 

1.8 

1.9 

1.9 

1.9 

2.0 

.50 

51 

1.6 

1.6 

1.6 

1.7 

1.7 

1.7 

1.7 

1.8 

1.8 

1.8 

1.9 

1.9 

51 

52 

1.5 

1.6 

1.6 

1.6 

1.6 

1.6 

1.7 

1.7 

1.7 

1.8 

1.8 

1.8 

52 

53 

1.5 

1.5 

1.5 

1.5 

1.6 

1.6 

1.6 

1.6 

1.7 

1.7 

1.7 

1.7 

63 

54 

1.4 

1.4 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.6 

1.6 

1.6 

1.7 

54 

55 

1.4 

1.4 

1.4 

1.4 

1.6 

1.5 

1.6 

1.6 

1.5 

1.6 

1.6 

1.6 

55 

.56 

1.3 

1.3 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.5 

1.6 

1.5 

1.5 

.56 

57 

1.3 

1.3 

1.3 

1.3 

1.3 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.5 

57 

58 

1.2 

1.2 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.4 

1.4 

1.4 

58 

59 

1.2 

1.2 

1.2 

1.2 

1.2 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

59 

60 

1.1 

1.1 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.3 

1.3 

60 

0" 

1° 

r> 

tf 

4° 

&<> 

t° 

--> 

8" 

v 

10° 

11° 

IV 

dlnatln 

n  of  the 

•aa*  nan 

no  ax  the 

latitude; 

apppr  tra 

null;  red! 

cUon  add 

lUn. 
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Variation  of  Altitude  in  one  minute  from  meridian  passage. 

tude. 

Declination  of  the  same  name  as  the  latitude:  upper  transit;  reduction  additive. 

Lati- 
tude. 

12° 

18° 

14° 

15° 

10° 

17° 

18° 

19° 

20° 

21° 

22° 

28° 

24° 

0 

1 

3 
4 

9.2 
10.1 
11.1 
12.3 
13.8 
15.7 
18.3 
21.9 
27.3 

8.5 
9.2 
10.0 
11.0 
12.2 

7.9 
8.5 
9.2 
10.0 
10.9 

7.3 

7.8 
8.4 
9.1 
9.9 

6.8 
7.3 

7.8 

8.4 

9.1 

9.8 

10.8 

12.0 

13.4 

15.3 

17.8 

21.3 

26.5 

6.4 
6.8 
7.2 
7.8 
8.3 

6.0 
6.4 
6.8 
7.2 

7.7 

5.7 
6.0 
6.3 
6.7 

7.2 

5.4 
5.7 
6.0 
6.3 
6.7 

5.1 
5.4 
.5.6 
5.9 
6.3 

4.9 
5.1 
5.3 
5.6 
5.9 

4.6 
4.8 
5.0 
5.3 
5.5 

4.4 
4.6 
4.8 
5.0 
5.2 

0 

1 
2 
3 

4 

o 
6 

8 
9 

13.7 
15.6 
18.2 
21.7 
27.1 

12.1 
13.6 
15.5 
18.0 
21.6 
"26:9 

10.9 
12.1 
13.5 
15.4 
17.9 

9.0 
9.8 
10.7 
11.9 
13.3 

8.3 
8.9 
9.7 
10.6 

11.8 

7.6 
8.2 
8.9 
9.6 
10.6 
11.7 
13.1 
14.9 
17.3 
20.7 

7.1 
7.6 
8.1 
8.8 
9.5 

6.6 
7.0 
7.5 
8.1 
8.7 

6.2 
6.6 
7.0 
7.5 
8.0 

5.8 
6.1 
6.5 
6.9 
7.4 

5.5 
5.8 
6.1 
6.4 
6.8 

5 
6 

8 
9 
10 
11 
12 
13 
14 

10 
11 
12 
13 
14 

21.4 
26.7 

15.2 
17.6 
21.1 
26.2 

13.2 
15.0 
17.5 
20.9 
26.0 

10.5 
11.6 
13.0 

14.8 
17.1 

9.5 
10.4 
11.5 
12.8 
14.6 

8.6 
9.4 
10.3 
11.3 
12.7 

7.9 
8.5 
9.3 
10.1 
11.2 

7.3 
7.8 
8.4 
9.2 
10.0 

15 
16 
17 
18 
19 

26.5 
21.1 
17.5 
14.9 

26.2 
20.9 
17.3 

26.0 

20.7 

25.7 

25.7 

20.4 
25.4 

16.9 
20.2 
25.1 

14.4 
16.7 
20.0 
24.8 

12.5 
14.3 
16.5 
19.7 
24.5 

11.1 
12.4 
14.1 
16.3 
19.5 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

13.0 
11.5 
10.3 
9.3 

8.4 

14.8 
12.8 
11.3 
10.1 
9.2 

17.1 
14.6 
12.7 
11.2 
10.0 

20.4 
16.9 
14.4 
12.5 
11.1 

25.4 
20.2 
16.7 
14.3 
12.4 

25.1 
20.0 
16.5 
14.1 

24.8 
19.7 
16.3 

24.5 
19.5 

24.2 

24.2 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

7.7 
7.1 
6.6 
6.2 
5.7 

8.3 
7.6 
7.0 
6.5 
6.1 

9.0 
8.2 
7.5 
7.0 
6.4 

9.9 
8.9 
8.1 
7.4 
6.9 

10.9 
9.8 
8.8 
8.0 
7.3 

12.2 
10.8 
9.6 
8.7 
7.9 

13.9 
12.1 
10.6 
9.5 
8.6 

16.1 
13.7 
11.9 
10.5 
9.4 

19.2 
15.9 
13.5 
11.7 
10.3 

23.8 
18.9 
15.6 
13.3 
11.5 

23.5 
18.6 
15.4 
13.1 

23.1 
18.3 
15.1 

22.7 
18.0 

25 
26 
27 

28 
29 

5.4 
5.1 
4.8 
4.5 
4.3 

5.7 
5.3 
5.0 
4.7 
4.4 

6.0 
5.6 
5.2 
4.9 
4.6 

6.4 
5.9 
5.5 
5.1 
4.8 

6.8 
6.3 
5.8 
5.4 
5.1 
4.7 
4.5 
4.2 
4.0 
3.8 

7.2 
6.7 
6.2 
5.7 
5.3 

7.8 
7.1 
6.5 
6.1 
5.6 

8.4 
7.7 
7.0 
6.4 
5.9 

9.2 
8.3 
7.5 
6.9 
6.3 

10.1 
9.0 
8.1 
7.4 
6.8 

11.3 
10.0 
8.9 
8.0 
7.3 

12.8 
11.1 
9.8 
8.7 
7.8 

14.9 
12.6 
10.9 
9.6 
8.6 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

4.0 
3.8 
3.6 
3.4 
3.3 

4.2 
4.0 
3.8 
3.6 
3.4 

4.4 
4.1 
3.9 
3.7 
3.5 

4.5 
4.3 
4.0 
3.8 
3.6 

5.0 
4.7 
4.4 
4.1 
3.9 

5.2 
4.9 
4.6 
4.3 
4.0 

5.5 
5.1 
4.8 
4.5 
4.2 

5.8 
5.4 
5.0 
4.7 
4.4 

6.2 
5.7 
5.3 
4.9 
4.6 

6.6 
6.1 
5.6 
5.2 

4.8 

7.1 
6.5 
6.0 
5.5 

5.1 

7.7 
7.0 
6.4 
5.8 
5.4 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

3.1 
3.0 
2.9 
2.7 
2.6 

3.2 
3.1 
2.9 
2.8 
2.7 

3.3 
3.2 
3.0 
2.9 
2.7 

3.4 
3.3 
3.1 
3.0 

2.8 

3.6 
3.4 
3.2 
3.0 
2.9 

3.7 
3.5 
3.3 
3.1 
3.0 

3.8 
3.6 
3.4 
3.2 
3.1 

4.0 
3.7 
3.5 
3.3 
3.2 

4.1 
3.9 
3.7 
3.5 
3.3 

4.3 
4.0 
3.8 
3.6 
3.4 

4.5 
4.2 
4.0 
3.7 
3.5 

4.7 
4.4 
4.1 
3.9 
3.6 

5.0 
4.6 
4.3 
4.0 

3.8 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

2.5 
2.4 
2.3 
2.2 

2/1 

2.6 
2.4 
2.3 
2.2 
2.1 

2.6 
2.5 
2.4 
2.3 
2.2 

2.7 
2.6 
2.4 
2.3 
2.2 

2.8 
2.6 
2.5 
2.4 
2.3 

2.8 
2.7 
2.6 
2.4 
2.3 

2.9 
2.8 
2.6 
2.5 
2.4 

3.0 

2.8 
2.7 
2.6 
2.4 

3.1 
2.9 
2.8 
2.6 
2.5 

3.2 
3.0 
2.9 

2.7 
2.6 

3.3 
3.1 
2.9 

2.8 
2.6 

3.4 
3.2 
3.0 
2.9 
2.7 

3.5 
3.3 
3.1 
3.0 
2.8 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

2!o 
1.9 
1.8 
1.8 
1.7 

2.0 
2.0 
1.9 

1.8 
1.7 

2.1 
2.0 
1.9 
1.8 
1.7 

2.1 
2.0 
1.9 
1.9 
1.8 

2.2 
2.1 
2.0 
1.9 
1.8 

2.2 
2.1 
2.0 
1.9 
1.8 

2.3 
2.2 
2.1 
2.0 
1.9 

2.3 
2.2 
2.1 
2.0 
1.9 

2.4 
2.3 
2.1 
2.0 
1.9 

2.4 
2.3 
2.2 
2.1 
2.0 

2.5 
2.4 
2.2 
2.1 
2.0 

2.6 
2.4 
2.3 
2.2 
2.1 

2.6 
2.5 
2.4 
2.2 
2.1 

50 
51 
52 
53 
54 

55 
56 
57 
58' 
59 
60 

1.6 
>r5 
1.5 
1.4 
1.4 
1.3 

1.6 
1.6 
1.5 
1.4 
1.4 
1.3 

1.7 
1.6 
1.5 
1.5 
1.4 
1.3 

1.7 
1.6 
1.5 
1.5 
1.4 
1.3 

1.7 
1.6 
1.6 
1.5 
1.4 
1.4 

1.8 
1.7 
1.6 
1.5 
1.5 
1.4 

1.8 
1.7 
1.6 
1.5 
1.5 
1.4 

1.8 
1.7 
1.6 
1.6 
1.5 
1.4 

1.9 
1.8 
1.7 
1.6 
1.5 
1.4 

1.9 
1.8 
1.7 
1.6 
1.5 
1.5 

1.9 
1.8 
1.7 
1.6 
1.6 
1.5 

2.0 
1.9 
1.8 
1.7 
1.6 
1.5 

2.0 
1.9 
1.8 
1.7 
1.6 
1.5 

55 
56 
57 
58 
59 
60 

12° 

18° 

14° 

16° 

16° 

17° 

18° 

19° 

20° 

21° 

22° 

28° 

24° 

Declination  of  the  same  name  as  the  latitude;  opper  transit;  reduction  sddUlve. 
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Variation  of  Altitude  in  one  minute  from  meridian  passage. 

Lati- 
tude. 

Declination  of  the  ume  name  as  the  latitude:  npper  transit 

reduction  addltlTe. 

Lati- 
tude. 

So" 

86° 

27° 

S80 

29° 

80° 

81° 

82° 

88° 

84° 

85° 

88° 

87° 

0 

4.2 

4.0 

3.9 

3.7 

3.5 

3.4 

3.3 

3.1 

3.0 

2.9 

2.8 

2.7 

2.6 

0 

1 

4.4 

4.2 

4.0 

3.8 

3.7 

3.5 

3.4 

3.2 

3.1 

3.0 

2.9 

2.8 

2.7 

1 

•' 

4.6 

4.3 

4.1 

4.0 

3.8 

3.6 

3.5 

3.3 

3.2 

3.1 

3.0 

2.8 

2.7 

2 

3 

4.7 

4.5 

4.3 

4.1 

3.9 

3.7 

3.6 

3.4 

.3.3 

3.2 

3.0 

2.9 

2.8 

3 

4 

5.0 

4.7 

4.5 

4.3 

4.1 

3.9 

3.7 

3.5 

3.4 

3.3 

3.1 

3.0 

2.9 

4 

5 

5.2 

4.9 

4.7 

4.4 

4.2 

4.0 

3.8 

3.7 

3.5 

3.3 

3.2 

3.1 

3.0 

5 

6 

5.4 

5.1 

4.9 

4.6 

4.4 

4.2 

4.0 

3.8 

3.6 

3.5 

3.3 

3.2 

3.0 

6 

7 

5.  7 

5.4 

5.1 

4.8 

4.6 

4.3 

4.1 

3.9 

.3.7 

3.6 

3.4 

.3.3 

3.1 

7 

8 

6.0 

5.7 

5.3 

5.0 

4.8 

4.5 

4.3 

4.1 

3.9 

3.7 

3.5 

3.4 

3.2 

8 

9 

6.4 

6.0 

5.6 

5.3 

5.0 

4.7 

4.4 

4.2 

4.0 

.3.8 

3.6 

3.5 

3.3 

9 

10 

6.8 

6.3 

5.9 

5.5 

5.2 

4.9 

4.6 

4.4 

4.2 

3.9 

3.8 

3.6 

3.4 

10 

11 

7.2 

6.7 

6.2 

5.8 

5.5 

5.1 

4.8 

4.6 

4.3 

4.1 

3.9 

3.7 

3.5 

11 

12 

7.7 

7.1 

6.6 

6.2 

.5.8 

5.4 

6.1 

4.8 

4.5 

4.3 

4.0 

3.8 

3.6 

12 

13 

8.3 

7.6 

7.1 

6.5 

6.1 

5.7 

5.3 

.5.0 

4.7 

4.4 

4.2 

4.0 

3.8 

13 

14 

9.1 

8.2 

7.6 

7.0 

6.4 

6.0 

5.6 

.5.2 

4.9 

4.6 

4.4 

4.1 

3.9 

14 

15 

9.9 

8.9 

8.1 

7.4 

6.9 

6.4 

5.9 

5.5 

5.2 

4.8 

4.5 

4.3 

4.0 

15 

16 

10.9 

9.8 

8.8 

8.0 

7.3 

6.8 

6.3 

5.8 

6.4 

5.1 

4.8 

4.5 

4.2 

Ifi 

17 

12.2 

10.8 

9.6 

8.7 

7.9 

7.2 

6.7 

6.2 

5.7 

.5.3 

5.0 

4.7 

4.4 

17 

18 

13.9 

12.1 

10.6 

9.5 

8.6 

7.8 

7.1 

6.6 

6.1 

5.6 

.5.2 

4.9 

4.R 

18 

19 
20 

16.1 
19.2 

13.7 
1.5.9 

11.9 

10.5 
11.7 

9.4 
10.3 

8.4 
9.2 

7.7 
8.3 

7.0 

6.4 

6.0 

5.5 

6.1 

4.8 

19 

13.5 

7.5 

6.9 

6.3 

5.8 

5.4 

.5.0 

20 

21 

23.  8 

18.9 

15.6 

13.3 

11.5 

10.2 

9.1 

8.2 

7.4 

6.8 

6.2 

5.7 

5.  3 

21 

•>7 

2.3.5 

18.6 

15.4 

13.1 

11.3 

10.0 

8.9 

8.0 

7.3 

6.6 

6.1 

5.6 

22 

23 

2.3.1 

18.3 

15.1 

12.8 

11.1 

9.8 

8.7 

7.9 

7.1 

6.6 

6.0 

23 

24 

22.7 

18.0 

14.9 

12.6 

10.9 

9.6 

8.6 

7.7 

7.0 

6.4 

24 

25 

22.3 

17.7 

14.6 

12.4 

10.7 

9.4 

8.4 

7.5 

6.8 

25 

26 

21.9 

17.4 

14.3 

12.1 

10.5 

9.2 

8.2 

7.4 

26 

27 

21.5 

17.0 

14.0 

11.9 

10.3 

9.1 

8.1 

27 

2S 

21.1 

16.7 

13.8 

11.7 

10.1 

8.9 

28 

29 

22.  3 

20.6 

16.3 

13.5 

11.4 

9.9 

29 

;jo 

17.7 

21.9 

20.2 

16.0 

13.2 

11.1 

.30 

31 

14.6 

17.4 

21.5 

19.8 

15.6 

12.9 

31 

32 

12.4 

14.3 

17.0 

21.1 

19.3 

16.3 

32 

33 

10.7 

12.1 

14.0 

16.7 

20.6 

18.9 

.^3 

34 

9.4 

10.5 

11.9 

1.3.8 

16.3 

20.2 

34 

35 

8.4 

9.2 

10.3 

11.7 

13.5 

16.0 

19.8 

:« 

36 

7.5 

8.2 

9.1 

10.1 

11.4 

13.2 

1.5.6 

19.3 

,36 

37 

6.8 

7.4 

8.1 

8.9 

9.9 

11.1 

12.9 

15.  3 

18.9 

37 

38 

6.2 

6.7 

7.2 

7.9 

8.7 

9.6 

10.9 

12.6 

14.9 

18.4 

38 

39 

5.7 

6.1 

6.5 

7.1 

7.7 

8.6 

0.4 

10.6 

12.2 

14.5 

17.9 

39 

40 

6.3 

.5.6 

6.0 

6.4 

6.9 

7.6 

8.2 

9.2 

10.4 

11.9 

14.1 

17.4 

40 

41 

4.9 

5.2 

5.5 

5.8 

6.2 

6.7 

7.3 

8.0 

8.9 

10.1 

11.6 

13.8 

17.0 

41 

42 

4.5 

4.8 

5.0 

5.3 

5.7 

6.1 

6.6 

7.1 

7.8 

8.7 

9.8 

11.3 

13.4 

42 

43 

4.2 

4.4 

4.6 

4.9 

5.2 

.5.5 

5.9 

6.4 

6.9 

7.6 

8.5 

9.5 

11.0 

43 

44 

3.9 

4.1 

4.3 

4.5 

4.8 

.5.1 

5.4 

5.8 

6.2 

6.7 

7.4 

8.2 

9.3 

44 

46 

3.7 

3.8 

4.0 

4.2 

4.4 

4.7 

4.9 

6.2 

6.6 

6.0 

6.6 

7.2 

8.0 

46 

46 

3.5 

.3.6 

.3.7 

.3.9 

4.1 

4.3 

4.5 

4.8 

6.1 

6.4 

5.9 

6.4 

7.0 

46 

47 

3.3 

.3.4 

3.5 

3.6 

3.8 

4.0 

4.2 

4.4 

4.6 

4.9 

6.3 

6.7 

6.2 

47 

48 

.3.1 

3.2 

3.3 

.3.4 

3.5 

3.7 

.3.9 

4.0 

4.3 

4.6 

4.8 

6.1 

6.5 

48 

49 

2.9 

3.0 

3.1 

3.2 

3.3 

.3.4 

.3.6 

.3.7 

3.9 

4.1 

4.4 

4.6 

.5.0 

49 

60 

2.  7 

2.8 

2.9 

3.0 

3.1 

3.2 

3.3 

3.5 

.3.6 

3.8 

4.0 

4.2 

4.5 

.50 

61 

2.6 

2.6 

2.7 

2.8 

2.9 

3.0 

3.1 

.3.2 

.3.4 

.3.6 

3.7 

.3.9 

4.  1 

51 

62 

2.4 

2.5 

2.6 

2.6 

2.7 

2.8 

2.9 

.3.0 

.3.1 

.3.2 

.3.4 

3.6 

3.7 

52 

63 

2.3 

2.3 

2.4 

2.5 

2.5 

2.6 

2.7 

2.8 

2.9 

3.0 

3.1 

.3.3 

3.4 

53 

54 

2.  2 

2.2 

2.3 

2.3 

2.4 

2.5 

2.5 

2.6 

2.7 

2.8 

2.9 

3.0 

3.2 

54 

.55 

2.0 

2.1 

2.1 

2.2 

2.3 

2. 3 

2.4 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

55 

56 

1.9 

2.0 

2.0 

2.1 

2.1 

2.2 

2.2 

2.3 

2.4 

2.4 

2.5 

2.6 

2.7 

56 

57 

1.8 

1.9 

1.9 

2.0 

2.0 

2.0 

2.1 

2.2 

2.2 

2.3 

2.3 

2.4 

2.5 

67 

5S 

1.7 

1.8 

1.8 

1.8 

1.9 

1.9 

2.0 

2.0 

2.1 

2.1 

2.2 

2.3 

2.3 

68 

59 

1.6 

1.7 

1.7 

1.7 

1.8 

1.8 

1.9 

1.9 

1.9 

2.0 

2.0 

2.1 

2. 2 

59 

60 

1.6 

l.« 

1.6 

1.6 

1.7 

1.7 

1.7 

1.8 

1.8 

1.9 

1.9 

2.0 

2.0 

60 

a*" 

SBO 

M" 

«80 

s»° 

80° 

SI" 

82° 

88° 

SI" 

S&°| 

86° 

37^ 

ni> 

-llnatlon  of  Iho 

>■■■■>  na 

mcRoIh 

p  InllUli' 

<•:  avv 

r  lmn«ll 

rtvliipf 

r>n  ailfll 

tUr. 
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Lati- 
tude. 

Declination  of  the  same  name  as  the  latitude;  upper  transit;  reduction  additive. 

Lati- 
tude. 

38° 

89° 

40° 

41° 

42° 

48° 

44° 

45° 

46° 

41° 

48° 

49° 

50° 

0 
1 

3 
4 

2.5 
2.6 
2.6 
2.7 
2.8 

2.4 
2.5 
2.5 
2.6 

2.7 

2.3 
2.4 
2.4 
2.5 
2.6 

2.3 
2.3 
2.4 
2.4 

2.5 

2.2 
2.2 
2.3 
2.3 
2.4 

2.1 
2.2 
2.2 
2.2 
2.3 

2.0 
2.1 
2.1 
2.2 
2.2 

2.0 
2.0 
2.0 
2.1 
2.1 

1.9 
1.9 
2.0 
2.0 
2.0 

1.8 
1.9 
1.9 
1.9 
2.0 

1.8 
1.8 
1.8 
1.9 
1.9 

1.  7 

\i 

1.8 

1.  7 
l'.8 

0 

1 
2 
3 
4 

5 
6 

8 
9 

2.8 
2.9 
3.0 
3.1 
3.2 

2.7 
2.8 
2.9 
2.9 
3.0 

2.6 
2.7 
2.7 
2.8 
2.9 
3.0 
3.1 
3.1 
3.2 
3.3 

2.5 
2.6 
2.6 

2.7 
2.8 

2.4 
2.5 
2.5 
2.6 
2.7 

2.3 
2.4 
2.4 
2.5 
2.5 

2.2 
2.3 
2.3 
2.4 
2.4 

2.2 
2.2 
2.2 
2.3 
2.3 

2.1 
2.1 
2.2 
2.2 
2.2 

2.0 
2.0 
2.1 
2.1 
2.2 

1.9 
2.0 
2.0 
2.0 
2.1 

1.9 
1.9 
1.9 
1.9 
2.0 
2.0 
2.1 
2.1 
2.1 
2.2 
2.2 
2.3 
2.3 
2.4 
2.4 

1.8 
1.8 
1.8 
1.9 
1.9 

5 
6 

7 
8 
9 

.     10 
11 
12 
13 
14 

3.3 
3.4 
3.5 
3.6 
3.7 

3.1 
3.2 
3.3 
3.4 
3.5 

2.8 
2.9 
3.0 
3.1 
3.2 

2.7 
2.8 
2.9 
2.9 
3.0 

2.6 
2.7 
2.7 
2.8 
2.9 

2.5 
2.6 
2.6 
2.7 
2.7 

2.4 

2.4 
2.5 
2.6 
2.6 

2.3 
2.3 

2.4 
2.4 
2.5 

2.2 
2.2 
2.3 
2.3 
2.4 

2.1 
2.1 
2.2 
2.2 
2.3 

1.9 
2.0 
2.0 
2.0 

2.1 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

3.8 
4.0 
4.1 
4.3 
4.5 

3.6 

3.8 
3.9 
4.1 
4.2 

3.4 
3.6 
3.7 
3.8 
4.0 

3.3 
3.4 
3.5 
3.6 
3.7 

3.1 
3.2 
3.3 
3.4 
3.5 

3.0 
3.0 
3.1 
3.2 
3.3 

2.8 
2.9 
3.0 
3.1 
3.2 

2.7 
2.8 
2.8 
2.9 
3.0 

2.6 

2.6 

2.7 
2.8 
2.8 

2.4 
2.5 
2.6 
2.6 
2.7 

2.3 
2.4 
2.4 
2.5 
2.6 

2.1 
2.2 
2. 2 
2^3 
2.3 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

4.7 
4.9 
5.2 
5.5 
5.8 
6.2 
6.7 
7.2 
7.9 
8.7 

4.4 
4.6 

4.8 
5.1 
5.4 

4.1 
4.3 
4.5 
4.7 
5.0 

3.9 
4.0 
4.2 
4.4 
4.6 

3.7 
3.8 
4.0 
4.1 
4.3 

3.5 
3.6 
3.7 
3.9 
4.0 

3.3 
3.4 
3.5 
3.6 

3.8 

3.1 
3.2 
3.3 
3.4 
3.5 

2.9 
3.0 
3.1 
3.2 
3.3 

2.8 
2.9 
2.9 
3.0 
3.1 

2.6 
2.7 
2.8 
2.9 
3.0 

2.5 
2.6 
2.6 

2.7 
2.8 

2.4 
2.4 
2.5 
2.6 

2.6 

20 
21 
22 
23 
24 

5.7 
6.1 
6.5 

7.1 
7.7 

5.3 
5.6 
6.0 
6.4 
6.9 

4.9 
5.2 
5.5 
5.8 
6.2 

4.5 
4.8 
5.0 
5.3 
5.7 

4.2 
4.4 
4.6 
4.9 
5.2 

3.9 
4.1 
4.3 
4.5 

4.8 

3.7 
3.8 
4.0 
4.2 
4.4 

3.5 
3.6 
3.7 
3.9 
4.1 

3.3 
3.4 
3.5 
3.6 
3.8 

3.1 
3.2 
3.3 
3.4 
3.5 

2.9 
3.0 
3.1 
3.2 
3.3 

2.7 
2.8 
2.9 
3.0 
3.1 

25 
26 

27 
28 
29 

30 
31 
32 
33 
34 

9.6 
10.9 
12.6 
14.9 
18.4 

8.5 
9.4 
10.6 
12.2 
14.5 

7.5 
8.2 
9.2 
10.4 
11.9 

6.7 
7.3 
8.0 
8.9 
10.1 

6.1 
6.6 
7.1 

7.8 
8.7 

5.5 
5.9 
6.4 
6.9 
7.6 

5.1 
5.4 
5.8 
6.2 
6.7 

4.7 
4.9 
5.2 
5.6 
6.0 

4.3 
4.5 
4.8 
5.1 
5.4 

4.0 
4.2 
4.4 
4.6 

4.9 

3.7 
3.9 
4.0 
4.3 
4.5 

3.4 
3.6 
3.7 
3.9 
4.1 

3.2 
3.3 
3.5 
3.6 

3.8 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

17.9 

14.1 
17.4 

11.6 
13.8 
17.0 

9.8 
11.3 
13.4 
16.5 

8.5 
9.5 
11.0 
13.0 
16.0 

7.4 
8.2 
9.3 
10.7 
12.6 

6.6 
7.2 
8.0 
9.0 
10.3 

5.9 
6.4 
7.0 

•7.7 
8.7 

5.3 
5.7 
6.2 
6.8 
7.5 

4.8 
5.1 
5.5 
6.0 
6.5 

4.4 
4.6 
5.0 
5.3 

5.8 

4.0 

4.2 
4.5 
4.8 
5.1 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

16.5 
1.3.0 
10.7 

16.0 
12.6 

1.5.5 

15.5 

12.2 
15.0 

10.0 
11.8 
14.5 

8.4 
9.7 
11.4 
14.0 

7.2 
8.1 
9.3 
11.0 
13.6 

6.3 
7.0 
7.9 
9.0 
10.6 

5.6 
6.1 
6.7 

7.6 
8.7 

40 

41 
42 
43 
44 

45 
46 
47 
48 
49 

9.0 
7.7 
6.8 
6.0 
5.3 

10.3 

8.7 
7.5 
6.5 
5.8 

12.2 
10.0 
8.4 
7.2 
6.3 

15.0 
11.8 
9.7 
8.1 
7.0 

14.5 

11.4 

9.3 

7.9 

14.0 
11.0 
9.0 

13.6 
10.6 

13.1 

13.1 

10.2 
12.6 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

4.8 
4.3 
3.9 
3.6 
3.3 

5.1 
4.6 
4.2 
3.8 
3.5 

5.6 
5.0 
4.5 
4.0 
3.7 

6.1 
5.4 
4.8 
4.3 
3.9 

6.7 
5.9 
5.2 
4.6 
4.1 

7.6 
6.5 
5.7 
5.0 
4.4 

8.7 
7.3 
6.3 
5.4 
4.8 

10.2 
8.4 
7.0 
6.0 
5.2 

12.6 
9.9 
8.0 
6.7 
5.8 

12.1 
9.5 
7.7 
6.5 

11.6 
9.1 
7.4 

11.1 

8.7 

10.6 

50 
51 

.53 

54 

55 
56 
57 
58 
59 
60 

3.0 
2.8 
2.6 
2.4 
2.2 
2.1 

3.2 
2.9 
2.7 
2.5 
2.3 
2.1 

3.3 
3.1 
2.8 
2.6 
2.4 
2.2 

3.5 
3.2 
2.9 
2.7 
2.5 
2.3 

3.7 
3.4 
3.1 
2.8 
2.6 
2.4 

4.0 
3.6 
3.2 
2.9 
2.7 
2.5 

4.3 
.3.8 
3.4 
3.1 
2.8 
2.6 

4.6 
4.1 
3.6 
3.3 
3.0 
2.7 

5.0 
4.4 
3.9 
3.5 
3.1 
2.8 

5.5 
4.8 
4.2 
3.7 
3.3 
3.0 

6.2 
5.3 
4.6 
4.0 
3.6 
3.2 

7.1 
5.9 
5.0 
4.4 
3.8 
3.4 

8.3 
6.8 
5.6 
4.8 
4.2 
3.6 

55 
56 
57 
58 
59 
60 

38° 

39° 

40° 

41° 

42° 

48° 

44° 

45° 

46° 

4!° 

48° 

49° 

50° 

Declination  of  the  game  name  as  the  liititude;  upper  transit:  reduction  additive. 
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Variation  of  Altitude  in  one  minute  from  nieridian  passage. 

Lati- 
tude. 

Declination  of  the  aamc  name  as  the  latitude;  ap|i«r  transit;  redaction  tddltlTC. 

Utl- 
tude. 

51° 

52° 

58° 

54° 

55° 

56° 

57° 

58° 

69° 

80° 

61° 

62° 

68° 

0 

1 

2 
3 

4 

1.6 
1.6 
1.6 
1.7 
1.7 

1.5 
1.6 
1.6 
1.6 
1.6 

1.5 
1.5 
1.5 
1.5 
1.6 

» 

1.4 
1.4 
1.5 
1.5 

1.5 

1.4 
1.4 
1.4 
1.4 
1.5 

1.3 
1.3 
1.4 
1.4 
1.4 

1.3 
1.3 
1.3 
1.3 
1.3 

1.2 
1.2 
1.3 
1.3 
1.3 

u 

1.2 
1.2 
1.2 

1.2 
1.2 

« 

1.1 

1.2 

1.2 

1.2 

1.2 

1.1 
1.1 
1.1 
1.1 
1.1 

1.0 
1.1 
1.1 
1.1 
1.1 

1.0 
1.0 
1.0 
1.0 
1.0 

0 
1 
2 
3 
4 

5 
6 

8 
9 

1.7 
1.7 
1.8 
1.8 
1.8 

1.7 
1.7 
1.7 
1.7 
1.8 

1.6 
1.6 
1.6 
1.7 
1.7 

1.5 
1.5 
1.6 
1.6 
1.6 

1.5 
1.5 
1.5 
1.5 
1.6 

1.4 
1.4 
1.4 
1.5 
1.5 

1.4 
1.4 
1.4 
1.4 
1.4 

1.3 
1.3 
1.3 
1.4 
1.4 

1.3 
1.3 
1.3 
1.3 
1.3 

1.2 
1.2 
1.2 
1.2 
1.3 

1.1 
1.2 
1.2 
1.2 
1.2 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

5 
6 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

1.9 
1.9 
1.9 
2.0 
2.0 
2.0 
2.1 
2.1 
2.2 
2.2 

1.8 
1.8 
1.8 
1.9 
1.9 
1.9 
2.0 
2.0 
2.1 
2.1 

1.7 
1.7 
1.8 
1.8 
1.8 

1.6 
1.7 
1.7 
1.7 
1.7 

1.6 
1.6 
1.6 
1.6 
1.7 

1.5 
1.5 
1.6 
1.6 
1.6 

1.4 
1.6 
1.5 
1.5 
1.5 
1.5 
1.6 
1.6 
1.6 
1.6 

1.4 
1.4 
1.4 
1.4 
1.5 
1.5 
1.6 
1.5 
1.5 
1.6 

1.3 
1.3 
1.4 
1.4 
1.4 

1.3 
1.3 
1.3 
1.3 
1.3 

1.2 
1.2 
1.2 
1.3 
1.3 

1.2 
1.2 
1.2 
1.2 
1.2 

1.1 
1.1 
1.1 
1.1 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
32 
23 
24 

1.9 
1.9 
1.9 
2.0 
2.0 
2.0 
2.1 
2.1 
2.2 
2.2 

1.8 
1.8 
1.8 
1.9 
1.9 

1.7 
1.7 
1.8 
1.8 
1.8 

1.6 
1.6 
1.7 
1.7 

1.7 
1.8 
1.8 
1.8 
1.9 
1.9 

1.4 
1.4 
1.5 
1.6 
1.6 

1.3 
1.4 
1.4 
1.4 
1.4 

1.3 
1.3 
1.3 
1.3 
1.4 

1.2 
1.2 
1.3 
1.3 
1.3 

20 
21 
22 
23 
24 

2. 3       2. 1 

2. 3  2. 2 

2. 4  2. 2 
2. 4       2. 3 
2.  5       2. 4 

1.9 
2.0 
2.0 
2.1 
2.1 

1.9 
1.9 
1.9 
2.0 
2.0 

1.7 
1.7 
1.7 
1.8 
1.8 

1.6 
1.6 
1.6 
1.7 
1.7 

1.5 
1.6 
1.6 
1.6 
1.6 

1.4 
1.5 
1.5 
1.5 

1.5 

1.4 
1.4 
1.4 
1.4 

1.5 

1.3 
1.3 
1.3 
1.4 
1.4 

1.2 
1.2 
1.3 
1.3 
1.3 

25 
2fi 
27 
28 
2^» 

2. 6  2. 4 

2.  6       2.  5 

2.7  i    2.6 

2.8  2.6 

2.9  1     2.7 

2.3 
2.3 
2.4 
2.5 
2.5 

2.2 
2.2 
2.3 
2.3 
2.4 

2.0 
2.1 
2.1 
2.2 
2.3 

1.9 
2.0 
2.0 
2.1 
2.1 

1.8 
1.9 
1.9 
2.0 
2.0 

1.7 
1.8 
1.8 
1.8 
1.9 

1.6 
1.7 
1.7 
1.7 
1.8 

1.6 
1.6 
1.6 
1.6 
1.7 

1.5 
1.5 
1.5 
1.5 
1.6 

1.4 
1.4 
1.4 
1.5 
1.6 

1.3 
1.3 
1.4 
1.4 
1.4 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

3.0 
3.1 
3.2 
3.4 
3.5 

2.8 
2.9 
3.0 
3.1 
3.2 

2.6 
2.7 
2.8 
2.9 
3.0 

2.5 
2.5 
2.6 
2.7 

2.8 

2.3 
2.4 
2.4 
2.5 
2.6 

2.2 
2.2 
2.3 
2.4 
2.4 

2.0 
2.1 
2.2 
2.2 
2.3 

1.9 
2.0 
2.0 
2.1 
2.1 

1.8 
1.9 
1.9 
1.9 
2.0 

1.7 
1.7 
1.8 
1.8 
1.9 

1.6 
1.6 
1.7 
1.7 
1.7 

1.5 
1.5 
1.6 
1.6 
1.6 

1.4 

1.4 
1.5 
\.h 
1.5 

30 
31 
S2 
3;i 

;« 

3.7 
3.9 
4.1 

4.3 
4.6 

3.4 
3.6 
3.7 
3.9 
4.2 

3.1 
3.3 
3.4 
3.6 
3.8 

2.9 
3.0 
3.2 
3.3 
3.5 

2.7 
2.8 
2.9 
3.0 
3.2 

2.5 
2.6 
2.7 
2.8 
2.9 

2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.1 
3.2 
3.4 
3.6 
3.9 
4.2 
4.6 
5.0 

2.2 
2.3 
2.3 
2.4 
2.5 

2.0 
2.1 
2.2 
2.2 
2.3 

1.9 
2.0 
2.0 
2.1 
2.1 

1.8 
1.8 
1.9 
1.9 
2.0 

1.7 
1.7 
1.7 
1.8 
1.8 

1.6 
1.6 
1.6 
1.7 
1.7 

35 
36 
37 
38 
39 

5.0 
5.4 
5.9 
6.5 
7.3 
8.4 
9.9 
12.1 

4.6 
4.8 
5.2 
5.7 
6.3 

4.0 
4.3 
1.6 
5.0 
5.4 

3.7 
3.9 
4.1 
4.4 
4.8 

3.3 
3.5 
3.7 
4.0 
4.3 

3.1 
3.2 
3.4 
3.6 
3.8 

2. 6  1    2. 4 
2.  7       2. 5 
2. 8       2. 6 
2.  9       2.  7 
3.1  1    2.8 

2.2 
2.3 
2.4 
2.6 
2.6 

2.0 

2.1 
2.2 
2.3 
2.3 
2.4 
2.6 
2.7 
2.8 
3.0 

1.9 
1.9 
2.0 
2.1 
2.2 
2.2 
2.3 
2.4 
2.6 
2.7 

1.8 
1.8 
1.9 
1.9 
2.0 
2.0 
2.1 
2.2 
2.3 
2.4 

40 
41 
42 
43 
44 

7.0 
8.0 
9.5 
11.6 

6.0 
6.7 
7.7 
9.1 
11.1 

5.2 
5.8 
6.5 
7.4 
8.7 

4.6 
5.0 
5.5 
6.2 
7.1 

4.1 
4.4 
4.8 
5.3 
5.9 

3.3  1    3.0 
.3.6       3.1 
3.  7       3. 3 
4.0       3.6 

4.4  3.8 

2.7 
2.8 
3.0 
3.2 
3.4 

45 
4<5 
47 
48 
49 

50 
51 
52 
53 
54 

10.6 

8.3 
10.2 

6.8 
7.9 
9.7 

6.6 
6.4 
7.6 
9.2 

4.8 
6.4 
6.1 
7.2 
8.8 

4.2 
4.6 
5.1 
5.9 
6.8 

3.6 
4.0 
4.3 
4.9 
6.6 

3.2 
3.5 
3.8 
4.1 
4.6 
6.3 
6.1 
7.4 

2.9 
3.0 
3.3 
3.6 
3.9 

2.6 
2.7 
2.9 
3.1 
.3.4 

60 
51 
52 
53 
54 
56 
6« 
57 
68 
59 
60 

5.1 
5<i 
57 
58 
59 
60 

10.2 
7.9 
6.4 
5.4 
4.6 
4.0 

fil" 

9.7 
7.6 
6.1 
5.1 
4.3 

0.2 
7.2 
5.9 
4.9 

8.8 
6.8 
5.5 

8.3 
6.6 

7.9 

8.3 

6.6 
7.9 

4.3 
5.0 
6.8 
7.0 

3.7 
4.1 
4.7 
5.4 
6.6 

6«o 

6f 

54° 

65" 

t«°       57° 

6»« 

6»° 

60° 

61° 

82° 

eso 
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Variation  of  Altitude  in  one  minute  from  meridian  passage 

Lati- 

tnde. 

Declination  of  a  different  nam 

5  from  the  latitude 

;  upper  transit;  reduction  addltlre. 

Lati- 
tude. 

0° 

1° 

2° 

8° 

4° 

5° 

6° 

,0 

8° 

»° 

10° 

11° 

o 

, 

, 

, 

„ 

„ 

„ 

„ 

0 

, 

„ 

„ 

„ 

o 

0 

28.1 

22.4 

18.7 

16.0 

14.0 

12.4 

11.1 

10.1 

0 

1 

28.1 

22.4 

18.7 

16.0 

14.0 

12.4 

11.2 

10.1 

9.3 

1 

2 

2S.1 

22.4 

18.7 

16.0 

14.0 

12.5 

11.2 

10.2 

9.3 

8.6 

2 

3 

28.1 

22.4 

18.7 

16.0 

14.0 

12.5 

11.2 

10.2 

9.3 

8.6 

8.0 

3 

4 

28.1 

22.4 

18.7 
16.0 

16.0 
14.0 

14.0 

12.5 
11.2 

11.2 

10.2 

9.3 

8.6 

8.0 

7.4 

4 

5 

22.4 

18.7 

12.5 

10.2 

9.3 

8.6 

8.0 

7.4 

7.0 

5 

6 

18.7 

16.0 

14.0 

12.5 

11.2 

10.2 

9.3 

8.6 

8.0 

7.5 

7.0 

6.6 

6 

7 

16,0 

14.0 

12.4 

11.2 

10.2 

9.3 

8.6 

8.0 

7.5 

7.0 

6.6 

6.2 

7 

8 

14.0 

12.4 

11.2 

10.2 

9.3 

8.6 

8.0 

7.5 

7.0 

6.6 

6.2 

5.9 

8 

9 
10 

12.4 
11.1 

11.2 
10.1 

10.2 

9.3 

8.6 

8.0 
7.4 

7.5 

7.0 

6.6 

6.2 

5.9 

5.6 

9 

9.3 

8.6 

8.0 

7.0 

6.6 

6.2 

5.9 

5.6 

5.3 

10 

11 

10.1 

9.3 

8.6 

8.0 

7.4 

7.0 

6.6 

6.2 

5.9 

5.6 

6.3 

5.1 

11 

12 

9.2 

8.5 

7.9 

7.4 

7.0 

6.5 

6.2 

5.9 

5.6 

5.3 

6.0 

4.8 

12 

13 

8.5 

7.9 

7.4 

6.9 

6.5 

6.2 

6.8 

5.6 

5.3 

5.0 

4.8 

4.6 

13 

14 

7.9 

7.4 

6.9 

6.5 

6.2 

5.8 

5.5 

5.3 

5.0 

4.8 

4.6 

4.4 

14 

15 

7.3 

6.9 

6.5 

6.1 

5.8 

5.5 

5.3 

5.0 

4.8 

4.6 

4.4 

4.2 

15 

16 

6.8 

6.5 

6.1 

5.8 

5.5 

5.2 

5.0 

4.8 

4.6 

4.4 

4.2 

4.1 

16 

17 

6.4 

6.1 

5.8 

5.5 

5.2 

5.0 

4.8 

4.6 

4.4 

4.2 

4.1 

3.9 

17 

18 

6.0 

5.7 

5.5 

5.2 

5.0 

4.8 

4.6 

4.4 

4.2 

4.1 

3.9 

3.8 

18 

19 

5.7 

5.4 
5.1 

5.2 
4.9 

4.9 

4.7 

4.5 
4.3 

4.4 

4.2 

4.0 

3.9 

3.8 

3.6 

19 

20 

5.4 

4.7 

4.5 

4.2 

4.0 

3.9 

3.8 

3.6 

3.5 

20 

21 

5.1 

4.9 

4.7 

4.5 

4.3 

4.2 

4.0 

3.9 

3.7 

3.6 

3.5 

3.4 

21 

22 

4.9 

4.7 

4.5 

4.3 

4.1 

4.0 

3.9 

3.7 

3.6 

3.5 

3.4 

3.3 

22 

23 

4.6 

4.4 

4.3 

4.1 

4.0 

3.8 

3.7 

3.6 

3.5 

3.4 

3.3 

3.2 

23 

24 

4.4 

4.2 

4.1 

3.9 

3.8 

3.7 

3.6 

3.5 
3.3 

3.4 

3.3 

3.2 

3.1 

24 
25 

25 

4.2 

4.1 

3.9 

3.8 

3.7 

3.5 

3.4 

3.2 

3.1 

3.1 

3.0 

26 

4.0 

3.9 

3.8 

3.6 

3.5 

3.4 

3.3 

3.2 

3.1 

3.0 

3.0 

2.9 

26 

27 

3.9 

3.7 

3.6 

3.5 

3.4 

3.3 

3.2 

3.1 

3.0 

2.9 

2.9 

2.8 

27 

28 

3.7 

3.6 

3.5 

3.4 

3.3 

3.2 

3.1 

3.0 

2.9 

2.8 

2.8 

2.7 

28 

29 

3.5 

3.4 

3.3 

3.2 

3.1 

3.1 

3.0 

2.9 

2.8 

2.8 

2.7 

2.6 

29 

30 

3.4 

3.3 

3.2 

3.1 

3.0 

3.0 

2.9 

2.8 

2.7 

2.7 

2.6 

2.5 

30 

31 

3.3 

3.2 

3.1 

3.0 

2.9 

2.9 

2.8 

2.7 

2.6 

2.6 

2.5 

2.5 

31 

32 

3.2 

3.1 

3.0 

2.9 

2.8 

2.8 

2.7 

2.6 

2.6 

2.5 

2.5 

2.4 

32 

33 

3.0 

2.9 

2.9 

2.8 

2.7 

2.7 

2.6 

2.5 

2.5 

2.4 

2.4 

2.3 

33 

34 

2.9 

2.8 
2.7 

2.8 

2.7 

2.6 

2.6 

2.5 

2.5 

2. 4        2.  4 

2.3 

2.3 

34 

35 

2.8 

2.7 

2.6 

2.5 

2.5 

2.4 

2.4 

2. 3  i      2. 3 

2.2 

2.2 

35 

36 

2.7 

2.6 

2.6 

2.5 

2.5 

2.4 

2.4 

2.3 

2. 3  '      2. 2 

2.2 

2.1 

36 

37 

2.6 

2.5 

2.5 

2.4 

2.4 

2.3 

2.3 

2.2 

2. 2        2. 2 

2.1 

2.1 

37 

38 

2.5 

2.5 

2.4 

2.4 

2.3 

2.3 

2.2 

2.2 

2. 1         2. 1 

2.1 

2.0 

38 

39 

2.4 

2.4 

2.3 

2.2 

2.3 

2.2 

2.2 

2.1 

2.1 

2.1  1      2.0 

2.0 

2.0 

39 

40 

2.3 

2.3 

2.2 

2.2 

2.1 

2.1 

2.0 

2. 0  1      2. 0 

1.9 

1.9 

40 

41 

2.3 

2.2 

2.2 

2.1 

2.1 

2.1 

2.0 

2.0 

1.9         1.9 

1.9 

1.8 

41 

42 

2.2 

2.1 

2.1 

2.1 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

42 

43 

2.1 

2.1 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.7 

43 

44 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

44 

45 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.6 

45 

46 

1.9 

1.9 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

46 

47 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.6 

47 

48 

1.8 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

48 

49 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

49 

50 

1.6 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5         1.5 

1.4 

1.4 

50 

51 

1.6 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

51 

52 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.3 

52 

53 

1.0 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

53 

54 

1.4 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

54 

55 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

55 

56 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

56 

57 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 

57 

58 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 

1.1 

1.1 

1.1 

58 

59 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

59 

60 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.0 

1  0 

1.0 

1.0 

60 

0° 

1° 

2° 

S" 

4° 

5° 

6° 

JO 

8° 

9° 

10° 

11° 
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180 

180 

14° 

16° 

18° 

17° 

18° 

19° 

20° 

21° 

22° 

28° 

24° 

o 

„ 

„ 

, 

, 

, 

, 

„ 

„ 

„ 

„ 

, 

„ 

„ 

2 

0 

9.2 

8.5 

7.9 

7.3 

6.8 

6.4 

6.0 

5.7 

5.4 

5.1 

4.9 

4.6 

4.4 

0 

1 

8.5 

7.9 

7.4 

6.9 

6.6 

6.1 

5.7 

5.4 

5.1 

4.9 

4.7 

4.4 

4.2 

1 

2 

7.9 

7.4 

6.9 

6.5 

6.1 

5.8 

5.5 

5.2 

4.9 

4.7 

4.5 

4.3 

4.1 

•> 

3 

7.4 

6.9 

6.5 

6.1 

5.8 

5.5 

5.2 

4. 9       4.  7 

4.5 

4.3 

4.1 

3.9 

3 

4 

7.0 

6.5 

6.2 

5.8 

5.5 

5.2 

5.0 

4.7 

4.5 

4.3 

4.1 

4.0 

3.8 

4 

6 

6.5 

6.2 

5.8 

5.5 

5.2 

5.0 

4.8 

4.5 

4.3 

4.2 

4.0 

3.8 

3.7 

0 

« 

6.2 

5.8 

5.5 

5.3 

5.0 

4.8 

4.6 

4.4 

4.2 

4.0 

3.9 

3.7 

3.6 

6 

7 

5.9 

5.6 

5.3 

5.0 

4.8 

4.6 

4.4 

4.2 

4.0 

3.9 

3.7 

3.6 

3.5 

7 

8 

5.6 

5.3 

5.0 

4.8 

4.6 

4.4 

4.2 

4.0 

3.9 

3.7 

3.6 

3.5 

3.4 

8 

9 

5.3 

5.0 

4.8 

4.6 

4.4 

4.2 

4.1 

3.9 

3.8 

3.6 

3.5 

3.4 

3.3 

9 
10 

10 

5.0 

4.8 

4.6 

4.4 

4.2 

4.1 

3.9 

3.8 

3.6 

3.5 

3.4 

3.3 

11 

4.8 

4.6 

4.4 

4.2 

4.1 

3.9 

3.8 

3.6 

3.5 

3.4 

3.3 

3.2 

3.1 

11 

12 

4.6 

4.4 

4.3 

4.1 

3.9 

3.8 

3.7 

3.5 

3.4 

3.3 

3.2 

3.1 

3.0 

12 

13 

4.4 

4.3 

4.1 

3.9 

3.8 

3.7 

3.5 

3.4 

3.3 

3.2 

3.1 

3.0 

2.9 

13 

14 
15 

4.2 

4.1 

3.9 

3.8 

3.7 

3.5 

3.4 

3.3 

3.2 

3.1 

3.0 

2.9 

2.8 

14 

4.1 

3.9 

3.8 

3.7 

3.5 

3.4 

3.3 

3.2 

3.1 

3.0 

2.9 

2.8 

2.8 

15 

16 

3.9 

3.8 

3.7 

3.5 

3.4 

3.3 

3.2 

3.1 

3.0 

2.9 

2.8 

2.8 

2.7 

16 

17 

3.8 

3.7 

3.5 

3.4 

3.3 

3.2 

3.1 

3. 0       2. 9 

2.8 

2.8 

2.7 

2.6 

17 

18 

3.7 

3.5 

3.4 

3.3 

3.2 

3.1 

3.0 

2.9 

2.9 

2.8 

2.7 

2.6 

2.5 

18 

19 

3.5 

3.4 

3.3 

3.2 

3.1 

3.0 

2.9 

2.9 

2.8 

2.7 

2.6 

2.6 

2.5 
2.4 

19 
20 

20 

3.4 

3.3 

3.2 

3.1 

3.0 

2.9 

2.9 

2.8 

2.7 

2.6 

2.6 

2.5 

21 

3.3 

3.2 

3.1 

3.0 

2.9 

2.8 

2.8 

2.7 

2.6 

2.6 

2.5 

2.4 

2.4 

21 

22 

3.2 

3.1 

3.0 

2.9 

2.8 

2.8 

2.7 

2.6 

2.6 

2.5 

2.4 

2.4 

2.3 

22 

23 

3.1 

3.0 

2.9 

2.8 

2.8 

2.7 

2.6 

2.6 

2.5 

2.4 

2.4 

2.3 

2.3 

23 

24 

3.0 

2.9 

2.8 

2.8 

2.7 

2.6 

2.5 

2.5 

2.4 

2.4 

2.3 

2.3 

2.2 

24 

25 

2.9 

2.8 

2.7 

2.7 

2.6 

2.6 

2.5 

2.4 

2.4 

2.3 

2.3 

2.2 

2.2 

25 

26 

2.8 

2.7 

2.7 

2.6 

2.5 

2.5 

2.4 

2.4 

2.3 

2.3 

2.2 

2.1 

2.1 

26 

27 

2.7 

2.7 

2.6 

2.5 

2.5 

2.4 

2.4 

2.3 

2.2 

2.2 

2.1 

2.1 

2.1 

27 

28 

2.6 

2.6 

2.5 

2.5 

2.4 

2.3 

2.3 

2.2 

2.2 

2.1 

2.1 

2.1 

2.0 

28 

29 

2.6 

2.5 

2.4 

2.4 

2.3 

2.3 

2.2 

2.2 

2.1 

2.1 

2.0 

2.0 

2.0 

29 

30 

2.5 

2.4 

2.4 

2.3 

2.3 

2.2 

2.2 

2.1 

2.1 

2.0 

2.0 

2.0 

1.9 

30 

31 

2.4 

2.4 

2.3 

2.3 

2.2 

2.2 

2.1 

2.1 

.2.0 

2.0 

2.0 

1.9 

1.9 

31 

32 

2.3 

2.3 

2.2 

2.2 

2.2 

2.1 

2.1 

2.0 

2.0 

1.9 

1.9 

1.9 

1.8 

32 

33 

2.3 

2.2 

2.2 

2.1 

2.1 

2.1 

2.0 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

33 

34 

2.2 

2.2 

2.1 

2.1 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

.34 

3ft 

2.2 

2.1 

2.1 

2.0 

2.0 

2.0 

1.9 

1.9 

1.8 

1.8 

1.8 

1.7 

1.7 

:« 

36 

2.1 

2.1 

2.0 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

36 

37 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.6 

37 

38 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.6 

1.6 

38 

39 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

39 

40 

1.9 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.5 

40 

41 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

1.5 

41 

42 

1.8 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

42 

43 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

43 

44 

1.7 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

1.4 

44 

45 

1.6 

1.6 

1.6 

1.5 

1.6 

1.5 

1.6 

1.6 

1.4 

1.4 

1.4 

1.4 

1.4 

45 

46 

1.6 

1.6 

1.5 

1.6 

1.6 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 

4t) 

47 

1.5 

1.5 

1.5 

1.6 

1.4 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

47 

48 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

48 

49 

1.4 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.2 

1.2 

49 

60 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

M) 

61 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

51 

62 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 

52 

53 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 

1.1 

53 

64 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

54 

66 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

,^5 

66 

1.2 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.0 

1.0 

1.0 

.Vi 

67 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

57 

58 

1.1 

1.1 

1.1 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

.58 

59 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.9 

0.9 

.59 

(iO 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

60 

IV> 

IJO 

w 

16° 

l«° 

17° 

18° 

19° 

80° 

41° 

22° 

2«° 

24° 
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tude. 

Declination  of  a  different  name  from  the  latitude;  apper  transit;  reduction  addltlTe. 

Lati- 
tude. 

25° 

26° 

27° 

28° 

29° 

30°^ 

31° 

82° 

33° 

84° 

85° 

86° 

8J° 

0 
1 

3 
4 

4.2 
4.1 
3.9 
3.8 
3.7 

4.0 
3.9 
3.8 
3.6 
3.6 

3.9 
3.7 
3.6 
3.5 
3.4 

3.7 
3.6 
3.5 
3.4 
3.3 

3.5 
3.4 
3.3 
3.2 
3.2 

3.4 
3.3 
3.2 
3.1 
3.0 

3.3 
3.2 
3.1 
3.0 
2.9 

3.1 
3.1 
3.0 
2.9 
2.8 

3.0 

2.9 
2.9 
2.8 
2.7 

2.9 

2.8 
2.8 
2.7 
2.6 

2.8 
2.7 
2.7 
2.6 
2.6 

2.7 
2.6 
2.6 
2.5 
2.5 

2.6 
2.6 
2.5 
2.4 
2.4 

0 

1 
2 
3 
4 

5 
6 

7 
S 
i) 

3.6 
3.4 
3.3 
3.2 
3.1 

3.4 
3.3 
3.2 
3.1 
3.0 

3.3 
3.2 
3.1 
3.0 
2.9 

3.2 
3.1 
3.0 
2.9 
2.9 
2.8 
2.7 
2.6 
2.6 
2.5 

3.1 
3.0 

2.9 
2.8 
2.8 

3.0 
2.9 
2.8 
2.7 
2.7 

2.9 
2.8 
2.7 
2.7 
2.6 
2.5 
2. 5 
2.4 
2.4 
2.3 

2.8 
2.7 
2.6 
2.6 
2.5 

2.7 
2.6 
2.5 
2.5 
2.4 

2.6 
2.5 
2.5 
2.4 
2.4 

2.5 
2.4 
2.4 
2.3 
2.3 

2.4 
2.4 
2.3 
2.3 
2.2 
2.2 
2.1 
2.1 
2.1 
2.0 

2.3 
2.3 
2.2 
2.2 
2.2 

5 
6 
7 
8 
9 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 

3.1 
3.0 
2.9 
2.8 
2.7 

3.0 

2.9 
2.8 
2.7 
2.7 
2.6 
2.5 
2.5 
2.4 
2.4 

2.9 

2.8 

1? 

2.6 

2.7 
2.6 
2.6 
2.5 
2.4 

2.6 
2.5 
2.5 
2.4 
2.4 

2.5 
2.4 
2.3 
2.3 
2.3 
2.2 
2.2 
2.1 
2.1 
2.0 

2.4 
2.3 
2.3 
2.2 
2.2 

2.3 
2.3 
2.2 
2.2 
2.1 

2.2 
2.2 
2.2 
2.1 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 

10 

11 
12 
13 
14 

2.7 
2.6 
2.5 
2.5 
2.4 

2.5 
2.5 
2.4 

2.4 
2.3 

2.5 
2.4 
2.3 
2.3 
2.2 

2.4 
2.3 
2.3 
2.2 
2.2 

2.3 
2.3 
2.2 
2.2 
2.1 

2.3 
2. 2 

iii 

2.1 
2.1 

2.1 
2.1 
2.1 
2.0 
2.0 

2.1 
2.0 
2.0 
2.0 
1.9 

2.0 
2.0 
2.0 
1.9 
1.9 

2.0 
1.9 
1.9 
1.9 
1.8 

1.9 
1.9 
1.9 
1.8 
1.8 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

2.4 
2.3 
2.3 
2.2 
2.2 

2.3 
2.3 
2.2 
2.2 
2.1 

2.3 
2.2 
2.2 
2.1 
2.1 

2.2 
2.1 
2.1 
2.1 
2.0 

2.1 
2.1 
2.1 
2.0 
2.0 

2.1 
2.0 
2.0 
2.0 
1.9 

2.0 
2.0 
2.0 
1.9 
1.9 

2.0 
2.0 
1.9 
1.9 
1.8 

1.9 
1.9 
1.9 
1.8 
1.8 

1.9 
1.9 
1.8 
1.8 
1.8 

1.9 
1.8 
1.8 
1.8 
1.7 

1.8 
1.8 
1.7 
1.7 
1.7 

1.8 
1.7 
1.7 
1.7 
1.6 

20 
21 
22 
23 
24 

2.1 
2.1 
2.0 
2.0 
1.9 

2.1 
2.0 
2.0 
1.9 
1.9 

2.0 
2.0 
1.9 
1.9 
1.9 

2.0 
1.9 
1.9 
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25 
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1.2 

26 

27 

1.5 
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1.3 

1.3 
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1.2 

1.2 

1.2 

1.2 

27 

28 

1.0 

1.5 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.1 

28 

29 

1.5 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.1 
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30 

1.5 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 

30 

31 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 

31 

32 

1.4 

1.4 

1.3 

1.3 

1.3 
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1.2 

1.2 

1.2 

1.2 

1.1 

1.1 

1.1 
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33 
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1.3 

1.3 

1.3 

1.2 
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1.2 

1.2 

1.1 

1.1 

1.1 

1.1 

33 

34 

1.4 

1.3 
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1.3 
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1.2 

1.2 

1.2 
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1.1 

1.1 

1.1 

1.1 

34 

35 

1.3 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 

1.1 

1.1 

;« 
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1.3 
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Variation  of  Altitude  in  one  minute  from  meridian  passage. 
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0.9 

24 

25 

1.2 

1.1 

1.1 

1.1 

1.0 

1.0 

1.0 

1.0 

0.9 

25 

26 

1.1 

1.1 

1.1 

1.1 

1.0 

1.0 

1.0 

0.9 

26 

27 

1.1 

1.1 

1.1 

1.0 

1.0 

1.0 

1.0 

' 

27 

28 

1.1 

1.1 

1.1 

1.0 

1.0 

1.0 

28 

29 

1.1 

1.1 

1.0 

1.0 

1.0 

29 

30 

1.1 

1.1 

1.0 

1.0 

30 

31 

1.1 

1.0 

1.0 

31 

32 
33 
34 

1.1 
1.1 

1.0 

32 
33 
34 

0.8 
0.7 

0.8 

35 
36 
37 

3S 
39 

0.8 

0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 

35 
36 
37 
38 
39 

0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 

0.8 
0.8 

0.8 

40 
41 
42 
43 
44 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.7 
0.7 

0.8 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 

40 
41 
42 
43 
44 

0.9 
0.8 

o.s 

0.8 

0.9 
0.9 
0.8 

0.9 
0.9 

0.9 

45 

0.9 

0.9 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

45 

46 

0.9 

0.9 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

46 

47 

0.9 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

0.6 

47 

48 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.6 

48 

49 

0.8 

0.8 

0.8 

0.8 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.6 

0.6 

49 

50 

0.8 

0.8 

0.8 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.6 

0.6 

50 

51 

0.8 

0.8 

0.8 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.6 

0.6 

51 

52 

0.8 

0.8 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.6 

0.6 

0.6 

52 

53 

0.8 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.6 

0.6 

0.6 

0.6 

53 

54 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.6 

0.6 

0.6 

0.6 

0.6 

54 

55 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.6 

0.6 

0.6 

0.6 

0.6 

55 

56 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

56 

01 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

O.S 

57 

58 

0.7 

0.7 

0.7 

0.7 

0.7 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

58 

59 

0.7 

0.7 

0.7 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.5 

59 

60 

0.7 

0.7 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.5 

60 

51° 

52° 

5S° 

54° 

55° 

56° 

57° 

58° 

59° 

60° 

61° 

62° 

68° 

D 

eclinatic 

n  of  tlie 

same  m 

imeas  t 

ae  latitu 

de:  low*- 

r  transi 

;  reduc 

ion  Hubt 

ractlTe. 
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TABLE 

•27. 

Reduction  to  be  applied  to  Altitudes  near  the  Meridian. 

Var. 
Imln. 
(Tabic 

Time  {lom  meridian  passage. 

Var. 
1  luln. 
(Table 

m   f 

m.t. 

m   » 

TO.  ». 

m.  ». 

m.  «. 

m.  t. 

m.  t. 

TO.   ». 

TO.  ». 

TO.    t. 

TO.  ». 

m.  t. 

26.) 

0  80 

1  U 

1  30 

«  0 

2  80 

8  0 

8  80 

*  0 

4  80 

o  0 

b  80 

6  0 

U  30 

26.) 

„ 

»    » 

/     » 

.     ,/ 

-  // 

t    » 

.  » 

.     » 

/     ,, 

.     ,/ 

'     n 

'    1, 

.     // 

/     » 

„ 

0.1 

0  0 

0    0 

0    0 

0    0 

0    1 

0    1 

0    1 

0    2 

0    2 

0    2 

0    3 

0    4 

0    4 

0.1 

0.2 

0  0 

0    0 

0    0 

0    1 

0    1 

0    2 

0    3 

0    3 

0    4 

0    5 

0    6 

0    7 

0    8 

0.2 

0..3 

0  0 

0    0 

0    1 

0    1 

0    2 

0    3 

0    4 

0    5 

0    6 

0    7 

0    9 

0  11 

0  13 

0.3 

0.4 
0.5 

0  0 
0  0 

0    0 

0    1 

0    2 
0    2 

0    2 

0    4 
0    4 

0    5 

0    6 

0    8 
0  10 

0  10 
0  12 

0  12 
0  16 

0  14 

0  17 

0.4 

0    0 

0    1 

0    3 

0    6 

0    8 

0  18 

0  21 

0.5 

0.6 

0  0 

0    1 

0    1 

0    2 

0    4 

0    5 

0    7 

0  10 

0  12 

0  15 

0  18 

0  22 

0  25 

0.6 

0.7 

0  0 

0    1 

0    2 

0    3 

0    4 

0    6 

0    9 

0  11 

0  14 

0  17 

0  21 

0  25 

0  30 

0.7 

0.8 

0  0 

0    1 

0    2 

0    3 

0    5 

0    7 

0  10 

0  13 

0  16 

0  20 

0  24 

0  29 

0  .34 

0.8 

0.9 

0  0 

0    1 

0    2 

0    4 

0    6 

0    8 

0  11 

0  14 

0  18 

0  22 

0  27 

0  32 

0  38 

0.9 

1.0 

0  0 

0     1 

0    2 

0    4 

0    6 

0    9 

0  12 

0  16 

0  20 

0  25 

0  30 

0  36 

0  42 

1.0 

2.0 

0  0 

0    2 

0    4 

0    8 

0  12 

0  18 

0  24 

0  32 

0  41 

0  50 

1    0 

1  12 

1  24 

2.0 

3.0 

0  1 

0    3 

0    7 

0  12 

0  19 

0  27 

0  37 

0  48 

1     1 

1  15 

1  31 

1  48 

2    6 

.3.0 

4.0 

0  1 

0    4 

0    9 

0  16 

0  25 

0  36 

0  49 

1    4 

1  21 

1  40 

2    1 

2  24 

2  49 

4.0 

5.0 

0  1 

0    5 

0  11 

0  20 

0  31 
0  37 

0  45 
0  54 

1     1 

1  20 
1  36 

1  41 

2    5 

2  31 

3    0 
3  36 

3  31 

4  13 

5.0 

6.0 

0  1 

0    6 

0  13 

0  24 

1  13 

2    1 

2  30 

3    1 

6.0 

7.0 

0  2 

0    7 

0  16 

0  28 

0  44 

1    3 

1  26 

1  52 

2  22 

2  55 

3  32 

4  12 

4  56 

7.0 

8.0 

0  2 

0    8 

0  18 

0  32 

0  50 

1  12 

1  38 

2    8 

2  42 

3  20 

4    2 

4  48 

5  38 

8.0 

9.0 

0  2 

0    9 

0  20 

0  36 

0  56 

1  21 

1  50 

2  24 

3    2 

3  45 

4  32 

5  24 

6  20 

9.0 

10.0 

0  2 

0  10 

0  22 

0  40 

1     2 

1  30 

2    3 

2  40 

3  23 

4  10 

5    2 

6    0 

7    2 

10.0 

11.0 

0  3 

0  11 

0  25 

0  44 

1    9 

1  39 

2  15 

2  56 

3  43 

4  35 

5  32 

6  36 

7  45 

11.0 

12.0 

0  3 

0  12 

0  27 

0  48 

1  15 

1  48 

2  27 

3  12 

4    3 

5    0 

6    3 

7  12 

8  27 

12.0 

1.3.0 

0  3 

0  13 

0  29 

0  52 

1  21 

1  57 

2  39 

3  28 

4  23 

5  25 

6  33 

7  48 

9    9 

13.0 

14.0 

0  3 

0  14 

0  31 

0  56 

1  27 

2    6 

2  51 

3  44 

4  43 

5  50 

7    4 

8  24 

9  51 

14.0 

15.0 

0  4 

0  15 

0  34 

1     0 

1  34 

2  15 

3    4 

4    0 

5    3 

6  15 

7  34 

9    0 

10  34 

15.0 

16.0 

0  4 

0  16 

0  36 

1     4 

1  40 

2  24 

3  16 

4  16 

5  24 

6  40 

8    4 

9  36 

11  16 

16.0 

17.0 

0  4 

0  17 

0  :« 

1     8 

1  46 

2  33 

3  28 

4  32 

5  44 

7    5 

8  34 

10  12 

11  58 

17.0 

18.0 

0  4 

0  18 

0  40 

1  12 

1  52 

2  42 

3  40 

4  48 

6    4 

7  30 

9    4 

10  48 

12  40 

18.0 

19.0 

0  5 

0  19 

0  43 

1  16 

1  59 

2  51 

3  53 

5    4 

6  25 

7  55 

9  35 

11  24 

13  23 

19.0 

20.0 

0  5 

0  20 

0  45 

1  20 

2    5 

3    0 

4    5 

5  20 

6  45 

8  20 

10    5 

12    0 

14    5 

20.0 

21.0 

0  5 

0  21 

0  47 

1  24 

2  11 

3    9 

4  17 

5  36 

7    5 

8  45 

10  35 

12  36 

14  47 

21.0 

22.0 

0  5 

0  22 

0  49 

1  28 

2  17 

,3  18 

4  30 

5  52 

7  25 

9  10 

11     5 

13  12 

15  29 

22.0 

23.0 

0  6 

0  23 

0  52 

1  .32 

2  24 

3  27 

4  42 

6     8 

7  46 

9  35 

11  36 

13  48 

16  12 

23.0 

24.0 

0  6 

0  24 

0  54 

1  36 

2  30 

3  36 

4  54 

fi  24 

8    6 

10    0 

12    6 

14  24 

16  54 

24.0 

25.  0 

0  6 

0  25 

0  66 

1  40 

2  36 

3  45 

5    6 

(i  40 

8  26 

10  25 

12  36 

15    0 

25.0 

26.0 

0  6 

0  26 

0  58 

1  44 

2  42 

3  54 

5  18 

6  56 

8  46 

10  60 

13    6 

26.0 

27.0 

0  7 

0  27 

1     1 

1  48 

2  49 

4    3 

5  30 

7  12 

9     7 

11  15 

27.0 

28.0 

0  7 

0  28 

1    3 

1  52 

2  55 

4  12 

5  43 

7  28 

9  27 

11  40 

28.0 

TABLE 
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Reduction  to  be  applied  to  Altitudes  near  the  Meridian. 

Var. 

Time  from  meridian  passage. 

Var. 

(Table 

m.  f. 

m,  s. 

m.  s. 

m.  «. 

m.  s. 

m.  8. 

7rt.  S. 

m.  s. 

m.  8. 

m.   8. 

m.  8. 

m   8 

771  n 

(Table 

•26.) 

4    0 

1  SO 

80 

8  30 

9  0 

9  30 

10  0 

10  30 

11  0 

11  30 

12  0 

12  30 

13  0 

26.) 

0.1 

0  5 

0  6 

0  6 

0  7 

0  8 

0  9 

0  10 

0  11 

0  12 

0  13 

0  14 

0  16 

0  17 

0.1 

0.2 

0  10 

0  11 

0  13 

0  14 

0  16 

0  18 

0  20 

0  22 

0  24 

0  26 

0  29 

0  31 

0  34 

0.2 

0.3 

0  15 

0  17 

0  19 

0  22 

0  24 

0  27 

0  30 

0  33 

0  36 

0  40 

0  43 

0  47 

0  51 

0.3 

0.4 
0.5^ 

0  20 
0  24 

0  23 

0  26 

0  29 
0  36 

0  32 

0  36 

0  40 

0  44 

0  48 

0  53 

1  (> 

0  58 

1  2 

1  8 

0.4 

0  28 

0  32 

0  40 

0  45 

0  50 

0  55 

1  0 

1  12 

1  18 

1  24 

0.5 

0.6 

0  29 

0  34 

0  38 

0  43 

0  49 

0  54 

1  0 

1  6 

1  13 

1  19 

1  26 

1  34 

1  41 

0.6 

0.7 

0  34 

0  39 

0  45 

0  51 

0  57 

1  3 

1  10 

1  17 

1  25 

1  33 

1  41 

1  49 

1  58 

0.7 

0.8 

0  39 

0  45 

0  51 

0  58 

1  5 

1  12 

1  20 

1  28 

1  37 

1  46 

1  55 

2  5 

2  15 

0.8 

0.9 

0  44 

0  51 

0  57 

1  5 
1  12 

1  13 
1  21 

1  21 

1  30 

1  39 

1  49 

1  59 

2  10 

2  21 

2  32 

0.9 

1.0 

0  49 

0  56 

1  4 

1  30 

1  40 

1  50 

2  1 

2  12 

2  24 

2  36 

2  49 

1.0 

2.0 

1  38 

1  52 

2  8 

2  24 

2  42 

3  0 

3  20 

3  40 

4  2 

4  24 

4  48 

5  12 

5  38 

2.0 

3.0 

2  27 

2  49 

3  12 

3  37 

4  3 

4  30 

5  0 

5  31 

6  3 

6  37 

7  12 

7  49 

8  27 

3.0 

4.0 

3  16 

3  45 

4  16 

4  49 

5  24 

6  1 

6  40 

7  21 

8  4 

8  49 

9  36 

10  25 

11  16 

4.0 

5.0 

4  5 

4  41 

5  20 

6  1 

7  14 

6  45 

7  31 

8  20 

9  11 

10  5 

11  1 

12  0 

13  1 

14  5 

5.0 

6.0 

4  54 

5  37 

6  24 

8  6 

9  1 

10  0 

11  1 

12  6 

13  13 

14  24 

15  37 

16  54 

6.0 

7.0 

5  43 

6  34 

7  28 

8  26 

9  27 

10  32 

11  40 

12  52 

14  7 

15  26 

16  48 

18  14 

19  43 

7.0 

8.0 

6  32 

7  30 

8  32 

9  38 

10  48 

12  2 

13  20 

14  42 

16  8 

17  38 

19  12 

20  50 

22  32 

8.0 

9.0 

7  21 

8  26 

9  36 

10  50 

12  9 

13  32 

15  0 

16  32 

18  9 

19  50 

21  36 

23  26 

25  21 

9.0 

10.0 

8  10 

9  22 

10  40 

12  2 

13  15 

13  30 

14  51 

15  2 

16  33 

16  40 
18  20 

18  22 

20  10 

22  2 

24  0 

26  2 

28  10 

10.0 

11.0 

8  59 

10  19 

11  44 

20  13 

22  11 

24  15 

26  24 

28  39 

11.0 

12.0 

9  48 

11  15 

12  48 

14  27 

16  12 

18  3 

20  0 

22  3 

24  12 

26  27 

28  48 

12.0 

13.0 

10  37 

12  11 

13  52 

15  39 

17  33 

19  33 

21  40 

23  53 

26  13 

28  39 

13.0 

14.0 

11  26 

13  7 

14  56 

16  51 

18  54 

21  3 

23  20 

25  43 

28  14 

14.0 

1.5.0 

12  15 

14  4 

16  0 

18  14 

20  15 

22  34 

25  0 

27  34 

15.0 

16.0 

13  4 

15  0 

17  4 

19  16 

21  36 

24  4 

26  40 

16.0 

17.0 

13  53 

15  56 

18  8 

20  28 

22  57 

25  34 

17.0 

18.0 

14  42 

16  52 

19  12 

21  40 

24  18 

18.0 

19.0 

15  31 

17  49 

20  16 

19.0 

20.0 

16  20 

18  45 

20.0 

21.0 

17  9 

21.0 
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TABLE  27. 

R*duction  to  be  applied  to  Altitudes 

near  the  Meridian 

Var. 
1  min. 
(Table 

Time  from  meridian  penage. 

Var. 

m    t 

m   s        m    » 

m.  «. 

m.  «. 

m.  <. 

m    »        m.  » 

m.  $. 

m  < 

m.  t. 

m.  <. 

m.  I. 

I  Table 

26.) 

IS  30 

14  0 

14  30 

16  0 

16  SO 

16  0 

IS  SO      17  0 

i;  so 

18  0 

18  SO 

1*0 

1»  SO 

.>6.) 

0.1 

018 

020 

0  21 

022 

0  24 

026 

027 

029 

0  31 

0  32 

0  34 

036 

038 

0.1 

0.2 

0  36 

039 

0  42 

046 

048 

0  61 

054 

058 

1    1 

1    5 

1    8 

1  12 

1  16 

0.2 

0.3 

055 

0  59 

1    3 

1    7 

1  12 

1  17 

122 

127 

132 

137 

143 

148 

154 

0.3 

0.4 
0.5 

1  13 

1  18 

124 

130 

136 

142 

149 

156 

2    2 
233 

210 

217 

2  24 

2  32 

0.4 

131 

138 

145 

152 

2    0 

2    8 

2  16  1    2  24 

242 

2  51 

3    1 

3  10 

0.5 

0.6 

1  49 

168 

2    6 

2  15 

2  24 

234 

2  43     2  53 

3    4 

3  14 

325 

3  37 

348 

0.6 

0.7 

2    8 

2  17 

2  27 

2  37 

2  48 

2  69 

3  11      3  22 

3  34 

3  47 

4   0 

4  13 

426 

0.7 

0.8 

2  26 

2  37 

2  48 

3   0 

312 

325 

3  38      3  51 

4    5 

4  19 

434 

4  49 

6    4 

O.S 

0.9 

244 

2  56 

3    9 

322 

3  36 

350 

4    5     420 

436 

4  52 

6    8 
5  42 

525 
6    1 

5  42 
620 

0.9 
1.0 

1.0 

3    2 

3  16 

330 

345 

4    0 

4  16 

4  32     4  49 

5    6 

5  24 

2.0 

6    4 

6  32 

7    0 

730 

8    0 

8  32 

9    4     938 

10  12 

10  48 

1124 

12    2 

12  40 

2.0 

3.0 

9    7 

9  48    10  30 

11  15 

12    1 

12  48    13  38  1  14  27 

15  19 

16  12 

17    7 

18    3 

19    1 

;i.0 

4.0 

12    9 

13  14,14    1 

15    0 

16    1 

17    4 

18    9 

19  16 

20  25 

2136 

22  49 

24    4 

25  21 

4.0 

5.0 

15  11 

16  20 

17  31 

18  45 

20    1 

2120 

22  41 

24    6 

25  31 

27    0 

28  31 

.5.0 
6.0 

6.0 

18  13 

19  36 

21    2 

22  30 

24    1 

25  36 

27  13 

7.0 

21  16 

22  52 

24  32 

2615 

28    1 

7.0 

8.0 

24  18 

26    8 

28    2 

.S.O 

9.0 

27  20 

9.0 

V«r. 
1  mln. 

Time  from  meridian  pasn^. 

Var. 

(Table 

m,  «. 

m.  $. 

m.  t. 

m.  «. 

m.  «. 

m.  ». 

m.  t. 

m.  ». 

m.  : 

m.  t. 

m.<. 

m.  t. 

(Table 

26.) 

20  0 

mso 

21  0 

SI  SO 

280 

82  SO 

8S0 

83  SO 

24  0 

24  SO 

26  0 

26  SO 

24  0 

0.1 

0.1 

0  40 

f     m 

0  42 

044 

046 

048 

0  61 

0  53 

055 

0  68 

1    0 

i    2 

»        It 

1    6 

1    8 

0.2 

1  20 

124 

128 

1  32 

137 

141 

146 

150 

166 

2   0 

2    5 

210 

2  15 

0.2 

0.3 

2    0 

2    6 

212 

2  19 

225 

2  32 

239 

2  46 

2  63 

3    0 

3    7 

3  15 

323 

0.3 

0.4 
0.5 

2  40 

248 

256 

3   5 

3  14 

322 

3  32 

3  41 

360 

4    0 

4  10 

420 

430 

0.4 

3  20 

330 

3  41 

3  61 

4    2 

4  13 

4  24 

436 

448 

5    0 

6  12 

526 

538 

0.5 

0.6 

4    0 

4  12 

425 

4  37 

450 

5   4 

5  17 

6  31 

5  46 

6    0 

615 

630 

646 

0.6 

0.7 

4  40 

454 

5    9 

524 

539 

664 

6  10 

627 

6  43 

7   0 

7  17 

735 

763 

0.7 

0.8 

5  20 

5  36 

653 

610 

6  27 

645 

7    3 

722 

7  41 

8    0 

820 

840 

9    1 

0.8 

0.9 

6    0 

6  18 

6  37 

656 

7  16 

736 

766 

817 

838 

9    0 
10    0 

922 

945 

10   8 

0.9 

il.O 

6  40 

7    0 

7  21 

7  42 

8    4 

826 

8  49 

9  12 

936 

10  26 

10  50 

11  16 

1.0 

2.0 

13  20 

14    0 

14  42 

16  24 

16    8 

16  52 

17  38 

18  24 

19  12 

20   0 

20  50 

2140 

22  32 

2.0 

3.0 

20   0 

21    0 

22    3 

23    7 

24  12 

25  19 

26  27 

27  37 

28  48 

30   0 

3.0 

4.0 

2t>  40 

28    1 

29  24 

4.0 

Not«>.— Th««   |>afl:«'M   formerly  ocrnplnl   with   THbl«*«    2KA.   VHII.   '^K<  .  miuI    XHl>   Unw   Uerii   «lr«ip|»<^i. 
eonsecDtIrr  pHS't*  niitnbrrlnc  U  thrreliy  brokrn. 
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ConversioE 

Tables  for  Nautical  and  Statute  Miles. 

• 

Nautical  miles  into  statute  miles. 

Statute  miles  into  nautical  miles. 

1  nautical  mile  or  knot=6,0S0.20  feet. 

1  statute  mile               =  5,2SO  feet 

1  statute  mile                =5,280  teet. 

1  nautical  mile  or  lmot=  6.080.20  feet. 

Nautical 

Statute 

Nautical 

Statute 

Statute 

Nautical 

Statute 

Nautical 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

1 

1.15 

51 

58.  729 

1 

0.87 

51 

44.288 

2 

2.30 

52 

59.881 

2 

1.74 

52 

45. 156 

3 

3.45 

53 

01.032 

3 

2.61 

53 

46.025 

4 

4.61 

54 

62. 184 

4 

3.47 

54 

46. 893 

5 

5.76 

55 

63. 335 

5 

4.34 

55 

47. 762 

6 

6.91 

56 

64. 487 

6 

5.21 

56 

48.  630 

7 

8.06 

57 

65.  639 

7 

6.08 

57 

49. 498 

8 

9.21 

58 

6G.  790 

8 

6.95 

58 

50. 367 

9 

10.36 

59 

67. 942 

9 

7.82 

59 

51. 235 

10 

11.62 

60 

69. 093 

10 

8.68 

60 

52. 104 

11 

12.  667 

61 

70. 245 

11 

9.552 

61 

52.  972 

12 

13.819 

62 

71.396 

12 

10. 421 

62 

53. 840 

13 

14.  970 

63 

72. 548 

13 

11.289 

63 

54.  709 

14 

16. 122 

64 

73. 699 

14 

12. 158 

64 

55.  577 

15 

17.273 

65 

74. 851 

15 

13. 026 

65 

56.445 

16 

18. 425 

66 

76. 003 

16 

13.894 

66 

57.314 

17 

19.  576 

67 

77. 154 

17 

14. 763 

67 

58. 182 

18 

20.  728 

68 

78. 306 

18 

15.631 

68 

59. 051 

19 

21.  880 

69 

79. 457 

19 

16.499 

69 

69.919 

20 

23. 031 

70 

80.  609 

20 

17.  368 

70 

60. 787 

21 

24. 183 

71 

81.760 

21 

18. 236 

71 

61. 656 

22 

25. 334 

72 

82. 912 

22 

19. 105 

72 

62.624 

23 

26.486 

73 

84. 063 

23 

19. 973 

73 

63. 393 

24 

27. 637 

74 

85. 215 

24 

20. 841 

74 

64. 261 

25 

28.  789 

75 

86.  366 

25 

21.710 

75 

65. 129 

26 

29. 940 

76 

87.518 

26 

22. 578 

76 

65. 998 

27 

31. 092 

77 

88.  670 

27 

23. 447 

77 

66.  866 

28 

32. 243 

78 

89.  821 

28 

24. 315 

78 

67.  735 

29 

33. 395 

79 

90. 973 

29 

25. 183 

79 

68.  603 

30 

34. 547 

80 

92. 124 

30 

26. 052 

80 

69.471 

31 

35.  698 

81 

93.  276 

31 

26. 920 

81 

70.  340 

32 

36. 850 

82 

94. 427 

32 

27. 789 

82 

71. 208 

33 

38.001 

83 

95. 579 

33 

28. 657 

83 

72.  077 

34 

39. 153 

84 

96. 730 

34 

29.525 

84 

72. 945 

35 

40.304 

85 

97. 882 

35 

30. 394 

85 

73. 813 

36 

41.456 

86 

99. 034 

36 

31.262 

86 

74. 682 

37 

42. 607 

87 

100. 185 

37 

32. 131 

87 

75. 550 

38 

43. 759 

88 

101.337 

38 

32. 999 

88 

76.419 

39 

44.911 

89 

102.488 

39 

33. 867 

89 

77. 287 

40 

46. 062 

90 

103. 640 

40 

34.  736 

90 

78. 155 

41 

47.214 

91 

104.  791 

41 

35.  604 

91 

79. 024 

42 

48. 365 

92 

105. 942 

42 

36.  473 

92 

79.  892 

43 

49.  517 

93 

107.  094 

43 

37.  341 

93 

80.  760 

44 

50.668 

94 

108.  246 

44 

38.  209 

94 

81.  629 

45 

51. 820 

95 

109.  397 

45 

39. 078 

95 

82. 497 

46 

52.  971 

96 

110.549 

46 

39.  946 

96 

83.  366 

47 

54.123 

97 

111.701 

47 

40.  814 

97 

84.  234 

48 

55.  275 

98 

112.  852 

48 

41.  683 

98 

85. 102 

49 

56. 426 

99 

114.  004 

49 

42.  551 

99 

85.  971 

50 

57.  578 

100 

115. 155 

50 

43.  420 

100 

86.  839 
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Conversion  Tables  for  Metric  and  English  Linear  Measure. 
•                                                                iteiric  to  Engtith. 

Meters. 

Feet. 

Yards. 

Statute  miles. 

Nautical  tnilpg 

1 
2 
3 
4 

3.280    833    3 
6.561    666    7 
9.842    500    0 
13.123    333    3 

1.093    611     1 
2.187    222    2 
3.280    833    3 
4.374    444    4 

0.000    621    369 
.001     242    738 
.001     864     106 
.002    485     475 

0.000    539    593 
.001    079    185 
.001    618    778 
.002    158    370 

5  '           16.404     166    7 

6  ;          19.685    000    0 

7  1          22.965    833    3 

8  j          26.246    666    7 

9  1          29.527    500    0 

5.468    055    6 
6.561    666    7 
7.655    277    8 
8.748    888    9 
9.842    500    0 

.003     106    844 
.003    728    213 
.001     349    .582 
.  004    970    950 
.005    592    319 

.002    697    963 
.003    237    556 
.003    777     148 
.004    316    741 
.004     a56    .333 

English  to  metric. 

No. 

Feet  to  meters. 

Yards  to  meters. 

Statute  miles  to  meters. 

Nautical  miles  to  meters. 

1 
2 
3 
4 

0..304     800    6 
0.609     601     2 
0.914     401     8 
1.219     202    4 

0.914    401     8 
1.828    803    7 
2.743    205    5 
3.657    607    3 

I,609.a5 
3,218.70 
4,  828.  ft5 
6,4.57.40 

1, 853. 25 
3, 706. 50 
5,559.75 
7,413.00 

6 
6 

7 
8 
9 

1.524    003    0 
1.828    803    7 
2.133    604    3 
2.438    404    9 
J.  743    205    5 

4.572    009     1 
6.486    411     0 
6.400    812    8 
7.315    214    6 
8.229    616    5 

8,046.75 
9,  &56.  10 
11,2(>5.4,5 
12,874.80 
14,  484.  15 

9,  266.  25 
11,119.50 
12, 972.  75 
14, 826. 00 
16, 679.  2S 
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Conversion  Tables  for  Thermometer  Scales. 

A. 

iiivaient  U 

[po_pahrenheit  temperature;  C'^=Centigrade  temperature:  R°=R^aumur  temperature.] 

vnperalures — Fahr.,  Cent. 

Kiau 

RO=J  0"=*  (F°- 

-32°). 

Co={R°=j{F°- 

-32°). 

1^ 

c. 

R°. 

F°. 

c°: 

R°. 

1 

-17.2 

-13.8 

51 

+10.6 

+  8.4 

2 

16.7 

13.3 

52 

11.1 

8.9 

EquivcUent  temperatures — Centigrade  and  Fafirenltdi. 

3 

4 

16.1 
15.6 

12.9 
12.4 

53 
54 

11.7 
12.2 

9.3 

9.8 
10.2 

F°=|C°+32°. 

5 

15.0 

12. 0 

55 

12.  8 

6 

7 

14.4 
13.9 

11.6 
11.1 

56 
57 

13.3 
13.9 

10.7 
11.1 

C°. 

F°. 

c°. 

T°. 

C°. 

F°. 

c°. 

F°. 

C°. 

F°. 

8 

13.3 

10.7 

58 

14.4 

11.6 

—10 

14.0 

0 

32.0 

10 

50.0 

20 

68.0 

30 

86.0 

9 

12.8 

10.2 

59 

15.0 

12.0 

-  9 

15.8 

1 

33.8 

U 

51.8 

21 

69.8 

31 

87.8 

10 

12.2 

9.8 

60 

15.6 

12.4 

-  8 

17.6 

2 

35.6 

12 

53.6 

22 

71.6 

32 

89.6 

11 

11.7 

9.3 

61 

16.1 

12.9 

-  7 

19.4 

3 

37.4 

13 

55.4 

23 

73.4 

33 

91.4 

12 

11.1 

8.9 

62 

16.7 

13.3 

-  6 

21.2 

4 

39.2 

14 

57.2 

24 

75.2 

34 

93.2 

13 

10.6 

8.4 

63 

17.2 

13.8 

—  5 

23.0 

5 

41.0 

15 

59.0 

25 

77.0 

35 

95.0 

14 

10.0 

8.0 

64 

17.8 

14.2 

—  4 

24.8 

6 

42.8 

16 

60.8 

26 

78.8 

36 

96.8 

15 

9.4 

7.6 

65 

18.3 

14.7 

-  3 

26.6 

7 

44.6 

17 

62.6 

27 

80.6 

37 

98.6 

16 

8.9 

7.1 

66 

18.9 

15.1 

-  2 

28.4 

8 

46.4 

18 

64.4 

28 

82.4 

38 

100.4 

17 

8.3 

6.7 

67 

19.4 

15.6 

-  1 

30.2 

9 

48.2 

19 

66.2 

29 

84.2 

39 

102.2 

18 
19 

7.8 
7.2 

6.2 

5.8 

68 
69 

20.0 
20.6 

16.0 
16.4 

20 

6.7 

5.3 

70 

21.1 

16.9 

21 

6.1 

4.9 

71 

21.7 

17.3 

22 

5.6 

4.4 

72 

22.2 

17.8 

23 

5.0 

4.0 

73 

22.8 

18.2 

24 

4.4 

3.6 

74 

2.3.3 

18.7 

25 

3.9 

3.1 

75 

23.9 

19.1 

26 

3.3 

2.7 

76 

24.4 

19.6 

27 

2.8 

2.2 

77 

25.0 

20.0 

Equivalent  temperatures— Rfaumw  and  Fahrenheit. 

28 

2.2 

1.8 

78 

25.6 

20.4 

F°=|  R°+32°. 

29 
30 

1.7 
1.1 

1.3 
0.9 

79 
80 

26.1 
26.7 

20.9 
21.3 

R° 

F°. 

R°. 

P°. 

R°. 

F°. 

R°. 

F°. 

31 
32 
33 
34 
35 
36 
37 

—  0.6 
0.0 

+  0.6 
1.1 
1.7 
2.2 
2.8 

-0.4 
0.0 

+  0.4 
0.9 
1.3 
1.8 
2.2 

81 
82 
83 
84 
85 
86 
87 

27.2 
27.8 
28.3 
28.9 
29.4 
30.0 
30.6 

21.8 
22.2 
22.7 
23.1 
23.6 
24.0 
24.4 

-10 

-  9 

-  8 

-  7 

-  6 

9.5 
11.8 
14.0 
16.2 
18.5 

0 

1 

2 
3 

4 

32.0 
34.2 
36.5 
38.8 
41.0 

10 
11 
12 
13 
14 

54.5 
56.8 
59.0 
61.2 
63.5 

20 

21 
22 
23 
24 

77.0 
79.2 
81.5 
8.3.8 
86.0 

38 
39 

3.3 
3.9 

2.7 
3.1 

88 
89 

31.1 
31.7 

24.9 
25.3 

—  5 

-  4 

20.8 
23.0 

5 
6 

43.2 
45.5 

15 
16 

65.8 
68.0 

25 
26 

88.2 
90.5 

40 
41 

42 

4.4 
5.0 
5.6 

3.6 
4.0 
4.4 

90 
91 
92 

32.2 
32.8 
33.3 

25.8 
26.2 

26.7 

-  3 

-  2 

-  1 

25.2 
27.5 
29.8 

7 
8 
9 

47.8 
50.0 
52.2 

17 
18 
19 

70.2 
72.5 
74.8 

27 
28 
29 

92.8 
95.0 
97.2 

43 

6.1 

4.9 

93 

33  9 

27.1 

44 

6.7 

5.3 

94 

34.4 

27.6 

45 

7.2 

5.8 

95 

3.5.0 

28.0 

46 

7.8 

6.2 

96 

35.6 

28.4 

47 

8.3 

6.7 

97 

36.1 

28.9 

48 

8.9 

7.1 

98 

36.7 

29.3 

49 

9.4 

7.6 

99 

37.2 

29.8 

50 

+10.0 

+  8.0 

100 

+37.8 

-1-30.2 
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To  obtain  the  True  Force  and  Direction  of  the  Wind  from  ita  Apparent  Force  and  Direction  on  a 

Moving  Vessel. 

i 
1 
? 

1 

< 

9 

■9ITO8  ^Iopla^g  'aaioj  atui 

ciooioeo^i0^iC*oia<c(^tot^aor«xaoaDacakoDoaookOMO.-i.->>-^e4f4TiMr4'N74 

-MOq  sq)  BO«|a|od  'ao[)33Jip  aiux 

1              r ' 

lO 

■arns  tJo;iiii3H  '%moj  aoix 

N  CO  lO  ©i  "*  »o  ■^  lO  tc  »c  «)  r- <o  r- « 

lt~aoocoexwxo.oo.o-o l--c-.  ^.  r.  7- r.  r- -.      | 

•«oq  aqi  JO  «)Qio<I  'nopasjip  anix 

1                     j 

^ 

•ei»oe  uo;ni»H  '»uoi  aaix 

MM  to  00  V  lO  ^  lO  <0  lO  «  (^  to  r*  qO 

I«»aOflOOO«0»XO»00>000-*  — !— ^WMMMiNNM       1 

-Aoq  eqi  jo  K)a|od  'aona3i)p  amx 

1     ke«tOkOtcionkCk':taiaiOtQ>Otd{iO>ato-<i>>0'v?>oic*r>oiav^«j'^^ii!:<^*^^^-f>^     1 

1     ^,           „^^             ^^     ^      |^^«„„,            --„„„„^„|,            ^.                      1 

s 

'3I«Ds  uo}n«3g  '»3joj  »iux 

1     ««-,«-.-.^-.«^«r.«r.« 

{r-r*xt*xo»oDO»o>o>ooo^»-il— —  MWNrJ  nn  ?*     1 

1                                                                                             . ^^1 „^„^«„           1 

■Moq  aqj  jo  B)ii)od  'aonaaiip  oaix 

m 

■a[ma  uojn«sa  '»uoi  aaix 

«c»^«*-=^*««=«,-«.-^ 

lt«r-xr-xxx9k»aoooo^|-«-*MC4e^Mr4?4;4     1 

1                                            ««-^ i-,^, -«^^-.     1 

-Jioq  aqi  go  njaiod  'oon^aiip  atux 

2S2SaSSSSSSSSSslssS22  =  222«"'«"'""l""«^«"=^"«    1 

' '^ 1 ' 1 1 

•^ 
^ 

■a[«3«  )jojn«aa  'aaioj  aiui 

««„»^-=, *««««-=«- 

|(Ot«Kt^XXXXOk»»OOOol^'«'^  —  Mr4C4r4M       1 

1                                            p>i^MMIn^M^^M««^l 

■Aoq  aqtgoriaiod  'aopaaiip  anix 

2!2SSS22SSaaS22s|S222222S32S22a22!222aaa2a2    | 

o 

'ai«OB  ijojnvaa  'aaio;  aiux 

MCCQ-M-VtCW^iO^tfitDiCVr- 

]«r«r^r«t«xxxeto»oa00oo|<-«.-HMM?4r4dc^e>4     1 

1                                           ««„«|^ „, .^     1 

-Moq  aqi  go  «)a|od  'uonaaifp  aiux 

«««.».»U5««-»N«nr<-J^lNN«-.NC<«Nr<-.-M3-«  --- ----.      1 
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0> 
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■MoqaqiBO«ia|od'ao[iaaj|p  atux 
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K* 

-apKw  tiornvag  'aojo;  atux 

c.«*^.«*««,«,«,«^|-=^«««,,^t-.-«««0.»« 

loOO^  —  «-*!NC^ 

■Moq  aq)  so  giagod  'aopoajip  niux 

»cio^«-»-r-Hp<e-ao  — r<o  — r*lc»o  — OiOOaoafcO«»o»aooiO» 

IxXOXXOkXXX 

1 

« 
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'MOq  aqi  ooxaiod  'uonaajip  atux 

kO 
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TABLE  33. 

Distance  by  Vertical  Angle. 
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Distance  liy  A'crtit-al  Angle. 
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For  finding  the  distance  of  an  object  by  an 

angle,  measured  from  an  elevated  poeit 

ion,  bet 

tt-een  the 

o 

bject  and  the  horizon  beyond. 

Dist., 
yards. 

Height  of  the  Eye  Above  the  Level  of  the  Sea,  in 

Feet. 

Dist., 

yards. 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

ISO 

0      / 

o       / 

o       , 

o       / 

o       / 

o       / 

o      / 

0      / 

o       / 

o      / 

o        / 

100 

3  44 

5  37 

7  29 

9  21 

11 11 

13  00 

14  47 

16  34 

18  16 

19  58 

21  37 

100 

200 

1  50 

2  46 

3  43 

4  39 

5  35 

6  31 

7  27 

8  23 

9  18 

10  13 

11  08 

200 

300 

1  12 

1  49 

2  26 

3  04 

3  41 

4  19 

4  56 

5  33 

6  11 

6  48 

7  25 

300 

400 

52 

1  21 

1  48 

2  16 

2  44 

3  12 

3  40 

4  08 

4  3d 

5  04 

5  32 

400 

500 

41 

1  03 

1  25 

1  48 

2  10 

2  32 

2  54 

3  17 

3  39 

4  01 

4  24 

500 

600 

84 

52 

1  10 

1  29 

1  47 

2  05 

2  24 

2  42 

3  01 

3  20 

'  3  38 

600 

700 

28 

44 

1  01 

1  15 

1  31 

1  46 

2  01 

2  18 

2  34 

2  50 

3  05 

700 

800 

24 

38 

51 

1  05 

1  18 

1  32 

1  46 

2  00 

2  13 

2  27 

2  41 

800 

900 

21 

33 

45 

57 

1  09 

1  22 

1  33 

1  45 

1  57 

2  10 

2  22 

900 

1,000 

18 

29 

40 

50 

1  01 

1  12 

1  23 

1  15 

1  34 

1  45 

1  56 

2  07 
1  54 

1,000 
1,100 

1,100 

16 

26 

35 

45 

55 

1  05 

1  24 

1  34 

1  44 

1,200 

15 

23 

32 

41 

50 

59 

1  08 

1  17 

1  26 

1  35 

1  44 

1,200 

1, 300 

13 

21 

29 

37 

45 

53 

1  02 

1  10 

1  18 

1  27 

1  35 

1,300 

1,400 

12 

19 

27 

34 

41 

49 

57 

1  04 

1  12 

1  20 

1  27 

1,400 

1,500 
1,600 

11 

18 

24 

31 

38 

45 
42 

52 

59 

1  07 

1  14 

1  21 

1,.500 

10 

16 

22 

29 

35 

48 

55 

1  02 

1  08 

1  15 

1,600 

1,700 

15 

21 

27 

33 

39 

46 

51 

58 

1  04 

1  10 

1,  700 

1,800 

14 

19 

25 

31 

36 

42 

•48 

54 

1  00 

1  06 

1,800 

1,900 

13 

18 

23 

29 

34 

39 

45 

50 

56 

1  02 

1,900 

2,000 

12 

17 

22 

27 

32 

37 

42 

47 

53 

58 

2,000 

2,100 

11 

16 

20 

25 

30 

35 

40 

45 

50 

55 

2,100 

2,200 

10 

15 

19 

24 

28 

33 

38 

42 

47 

52 

2,200 

2,300 

14 

18 

22 

27 

31 

36 

40 

46 

49 

2,300 

2,400 

13 

17 

21 

25 

29 

34 

38 

42 

47 

2,400 

2,500 

12 

16 

20 

24 

28 

32 

36 

40 

44 

2,500 

2,600 

11 

15 

19 

23 

26 

30 

34 

38 

42 

2,600 

2,700 

11 

14 

18 

22 

25 

29 

33 

36 

40 

2,700 

2,800 

10 

14 

17 

20 

24 

28 

31 

35 

38 

2,800 

2,900 

13 

16 

19 

23 

26 

30 

33 

37 

2,900 

3,000 

12 

15 

19 

22 

25 

28 

32 

35 

3,000 

3,100 

12 

15 

18 

21 

24 

27 

30 

34 

3,100 

3,200 

11 

14 

17 

20 

23 

26 

29 

32 

3,200 

3,300 

10 

13 

16 

19 

22 

25 

28 

31 

3,300 

3,400 

13 

15 

18 

21 

24 

27 

30 

3,400 

3,500 

12 

15 

17 

20 

23 

26 

29 

3,500 

3,600 

12 

14 

17 

19 

22 

25 

27 

3,600 

3,700 

11 

13 

16 

19 

21 

24 

26 

3,700 

3,800 

11 

13 

15 

18 

20 

23 

25 

3,80<1 

3,900 

10 

12 

15 

17 

20 

22 

25 

3, 900 

4,000 

12 

14 

16 

19 

21 

24 

4, 000 

4,100 

11 

14 

16 

18 

20 

23 

4, 100 

4,200 

11 

13 

15 

17 

20 

22 

4,200 

4,300 

10 

13 

15 

17 

19 

21 

4,300 

4,400 

12 

14 

16 

18 

21 

4,400 

4,500 

12 

14 

16 

18 

20 

4,  500 

4,600 

11 

13 

15 

17 

19 

4,  600 

4,700 

11 

13 

15 

17 

19 

4,700 

4,800 

10 

12 

14 

16 

18 

4,800 

4,900 

12 

14 

15 

17 

4,900 

5,000 

11 

13 

15 

17 

5,000 
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Speed  in  knota  per  hour  developed  by  a  vessel  traversing  a  measured  nautical  mile  in  any  given 

numbor  of  minutcn  and  HCt-onds. 

Number  of  minutcii. 

6ec. 

Sec. 

1       1       i 

S                4                0 

1       « 

' 

S                9 

10     ;     n     i     12 

KnoU. 

Knoll. 

KnoU.       Knott. 

Knoll. 

KnoU. 

KnoU. 

KnoU. 

KnoU. 

KnoU. 

KnoU.      KnoU. 

0 

60.000 

30.000 

20. 000 '15. 000 

12.000 

10.000 

8.571 

7.500 

6.666 

6.000 

6.455    5.000 

0 

1 

59.  016 

29.  752 

19.  890 

14. 938 

11.960 

9. 972 

8.  .551 

7.484 

6.6.54 

5.990 

.5.446    4.993 

1 

2 

5S.  06.7 

29.  50S 

19.  780 

14.  876 

11.920 

9.944 

8.5:J0 

7.468 

6.642 

5.980 

5.  438     4.  986 

2 

i 

57.  143 

29.268 

19.  672 

14.  81.$ 

11.880 

9.917 

8.510 

7.4.53 

a  629 

5.970 

5.429    4.979 

3 

4 

56.  250 

29..032 

19.565 

14.754 

111.841 

9,890 

a  490 

7.4:58 

6.617 

5.960 

5.  421     4.  972 

4 

5 

5.5.  .-{8.5 

L'A.  s(icr 

19.460 

14.694'  ll.,HO;j 

9.  86;) 

8.470 

7.422 

6.605 

5.950" 

.5.413     4.9t>5 

5 

6 

.54. 545 

2S.,571 

19.355 

14.6;}4 

11.7(i4 

9.  8.36 

8.450 

7.407 

6.593 

5.940 

5.405     4.9.=>S 

6 

7 

5:!.  731 

28.  346 

19.251 

14.  575 

11.726 

9.809 

8.4.30 

7.392 

6.581 

5.930 

5. 397    4. 951 

7 

H 

.52.  941 

28.  125 

19. 149 '14.  516 

11.6,S8 

9.  783 

8.411 

7.  ;}77 

6.569 

.5.921 

5.389    4.<>4.5 

8 

9 

.52.  174 

27.907 

19. 048  11 4.  4.5s '11.  650 

9.756 

8.  ,392 

7.362 

6.  ,5.57 

.5. 911 

5. 381     4. 9,38 

9 

10 

51.429" 

'27.  692 

18;  947  [14.  40*^)    11.613 

"  9.  <'2;» 

8;  372 

7.:M6 

6.545 

.5.902 

5. 373    4. 9:i2 

10 

11 

.50.  704 

27.  481 

18.  848;  14.  .■U2    11.. 575 

9.  703 

8.  .-ttS 

7.331 

6.533 

5.892 

5.365     4.924 

11 

V2 

.50.  (KH) 

27.  273 

18.  7,50  '  14.  286   11.. 538 

9.  677 

8.  334 

7.317 

6.521 

.5.882 

.5.357    4.918 

12 

i:{ 

49.315 

27.0<>8 

18.6.52    14.229    11.. 501 

9.  651 

8.  315 

7.  .302 

6.509 

5.872 

5.349    4.911 

13 

14 

4,s.  t>49 

26.866 

18.5.56    14.  173'11.4a5 

9.  625 

8.  295 

7.287 

6.498 

.5.863 

5.  .341     4.904 

14 

15 

4S.  IMK) 

26.  667 

18.461 

14.  118    11.428      9.  (HX) 

8.  276 

7.272 

6.486 

5.  8,53 

5.  333  1  4.  897 

15 

16 

47.  368 

26. 471    18. 367 

.14.063   11.392     9.574 

8.  257 

7. 258 

6.474 

.5.844 

5. 325  1  4. 891 

16 

17 

46.  753 

26.  277  1  18.  274 

14.008    ll.:i56     9.  .549 

8.238 

7.  243 

6.463 

.5.834 

,5.317  U.  .884 

17 

IH 

46.  1.54 

26.087    18. 182 

13.953   11.321      9.  .524 

8.  219 

7.229 

6.451 

5.825 

5.  309  1  4.  878 

18 

lit 

45.  570 

25.899,18.090 

13.  900  111.  285     9.499 

8.200 

7.214 

6.440 

5.815 

6.301  14.871 

19 

20 

45.  000 

25.  714    18.  000 

13.  ,S46|ll.260      9.473 

8.181  t  7.200 

6.428 

5.806 

5. 294  1  4.  865 

20 

21 

44.444 

2.5.  ,5.32    17.  910 

1,3. 793   11.214     9.448 

8.  16;i  1  7.186 

6.417 

5.797 

5.  286  1  4.  8.58 

21 

22 

43.  fl02 

25.  ;«2  117.822 

13.  740   11.  180     9.  424  !  8.  144  '  7. 171 

6.4ft5 

5.787 

5.  278  !  4.  8.51 

22 

2:5 

43.  373 

25.  175    17.  7;« 

13.  688  111.  146'    9.3!t9|  8.126     7.157 
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31 
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1.3.  2a5 

10.  843  ;    9.  183 

7.  9tU 

7.031 
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32 
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5.195 

4.780 

:« 
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6.678 
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:« 

13.091    10.746     9.1131  7. 9l2 

6.990     6.260 

6.669 

5.179 

36 

37.  500 

2K.077    16.667 

13.043 

10.714     9.090    7.895     6.977     6.250 

5.660 

5. 172 

4.761 

■M 

37 

37.113 

22.  930    16.  ,590 

12.996 

10.682:    9.0ti8    7.877     6.963     6.2.39 
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4.  7.55 

37 

38 

36.  735 
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.5.642 

6.167 

4.749 

:w 

39 
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40 

40 
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41 
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7.809 
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4.  731 

41 

42 
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7.  792 

6.896 
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.5.607 

6.128 

4.724 

42 

43 

.■'r».95I 

22.  086    16. 143 

12.721 

10.495 

8. 9:« 

7.775 

6.883 

6.174 

5.598 

5.121 

4.718 

43 

44 
45 

:!4.  615 
M.  286 

21.951    16.071 

12.676 

10.466 

8.911 
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6.870 
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.5.590 

5.114 

4.712 

44 
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"7.741      6.857 

6.  1,53 

5.581 
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"4.706 
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46 

33.  !'62 

21.687    1,5.92<I 

1 2.  ,587 

10.404 

8.  ,S67 

7,  725     6.  844 

6.  143 

5. 572 

5.099 

4.700 

46 

47 

X\.  m5 

21., 557;  15.8.59 

12.  ,543 

10.  375 

8.  845 

7.  708     6.  831 

6.132 

5.564 

.5.091 

4.  693 

47 

48 

:«.  :«3 

21.429,1.5.789 
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10.  .345 

8.  823 

7.  692     6.  818 

6.122 

5.556 

5.084 

4.687 

48 

49 

:«.  028 
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12.456 

10.  316 

8.801 

7.  675     6.  805 

6.112 

5.  .547 

.5.077 

4.681 

49 

60 

32:  727 

21.  176116.662 

12.413 

10.286 

8.780 

7.  669 

'6.  792 

6:i6l 

■6.538' 
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4.  675 

50" 

fil 

32.  432 

21.  0.53  i  16.  684 

12.  371 

10.2.56 

8.  759 

7.  (H3 

6.779 

6.091 

6. 6.30 

5.063 

4.669 

51 

52 

:;2.  143 

20.9:10'  15.617 

12.  .329 

10.  227 

8.  737 

7.  627 

0.766 

6.081 

6.  .521 

.5.056 

4.  66.3 

52 

63 

3i..s:,8 

20.  ,S09  11,5.4.50 

12.287 

10.  198 

8.  716 

7.  61 1 

6.764 

6.071 

6.513 

5.049 

4.6.57 

53 

54 

31.579 

20.  6901 1,5.  .-{84 

12.245 

10.  169 

8.  695 

7.  695 

6.741 

6.060 

5.  .504 

5.  042 

4.651 

,54 

F>r> 

31.:ttH 

20.571     15.319 

12.20.3 

lb.  140 

8.675 

7.  .579 

'6;  739" 

6.050 

5.496 

"5.  o;i.5 

4.  iHh 

,55 

5(1 

31.0;S4 

20.4.55    1,5.2.54 

12.  162 

10.112 

8.IV54 

7.  663 

6.716 

6.040 

5.487 

5.  028 

4.  6.39 

56 

67 

:«).  769 

20.  :;;i9  16. 190 

12.  121 

10.  084 

8.  6.« 

7.547 

6.704 

6.  o:io 

5.479 

5.  020 

4.  6:i3 

57 

5« 

.30.  .508 

20.225    16.126 

12.080 

10.056 

8.612 

7.  .531 

6.691 

6.020 

5.471 

.5.013 

4.  627 

58 

60    30.252 

20.112    1.5.062 

12.040 

10.027 

8,691 

7. 616 

6.679 

6.010 

5.463 

5.006 

4.  621 
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Reduction  of  Local  Mean  Time  to  Standard  Meridian  Time,  and  the  reverse. 

[If  local  meridian  is  east  of  standard  meridian,  subtract  from  local  mean  time,  or  add  to  standard  meridian  time.    If  local  1 

meridi 

an  is  west  of  standard  meridian,  add  to  local  mean  time,  or  subtract  from  standard  meridian  time.]              1 

Difference  of  longitude  be- 
tween local  meridian  and 

Reduction  to 

be  applied 

to  local  mean 

time. 

Difference  of   longitude  be- 
tween local  meridian  and 

Reduction  to 

be  applied 

to  local  mean 

time. 

standard  meridian. 

standard  meridian. 

o      , 

Minutes. 

o     , 

Minutes. 

0  00  to  0  07 

0 

7  23  to    7  37 

30 

0  08  to  0  22 

I 

7  38  to    7  52 

31 

0  23  to  0  37 

2 

7  53  to    8  07 

32 

0  38  to  0  52 

3 

8  08  to    8  22 

33 

0  53  to  1  07 

4 

8  23  to    8  37 

34 

1  08  to  1  22 

5 

8  38  to    8  52 

35 

1  23  to  1  37 

6 

8  53  to    9  07 

36 

1  38  to  1  52 

7 

9  08  to    9  22 

37 

1  53  to  2  07 

8 

9  23  to    9  37 

38 

2  OS  to  2  22 

9 

9  38  to    9  52 

39 

2  23  to  2  37 

10 

9  53  to  10  07 

40 

2  38  to  2  52 

11 

10  08  to  10  22 

41 

2  53  to  3  07 

12 

10  23  to  10  37 

42 

3  08  to  3  22 

13 

10  38  to  10  52 

43 

3  23  to  3  37 

14 

10  53  to  11  07 

44 

3  38  to  3  52 

15 

11  08  to  11  22 

45 

3  53  to  4  07 

16 

11  23  to  11  37 

46 

4  08  to  4  22 

17 

11  ,38  to  11  52 

47 

4  23  to  4  37 

18 

11  53  to  12  07 

48 

4  38  to  4  52 

19 

12  08  to  12  22 

49 

4  53  to  5  07 

20 

12  23  to  12  37 

50 

5  08  to  5  22 

21 

12  38  to  12  52 

51 

5  23  to  5  37 

22 

12  53  to  13  07 

52 

5  38  to  5  52 

23 

13  08  to  13  22 

53 

5  53  to  6  07 

24 

13  23  to  13  37 

54 

6  08  to  6  22 

25 

13  38  to  13  52 

55 

6  23  to  6  37 

26 

13  53  to  14  07 

56 

6  38  to  6  52 

27 

14  08  to  14  22 

57 

6  53  to  7  07 

28 

14  23  to  14  37 

58 

7  08  to  7  22 

29 

14  38  to  14  52 

59 

Note. — The  pages  formerly  i 
numbering  is  thereby  broken. 


cciipied  with  Tables  37  and  37A  have  been  droppe<I,  ami  consecutive  page 
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Error  in  Longitude  due  to  one  minute  Error  of  Latitude. 

c  5 

i  . 
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Cm 
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TABLE  39. 

Amplitudes. 

Declination. 

tude. 

Lati- 
tude. 

OO.O 

0°.8 

1».0 

10.8 

2«.0 

20.5 

8O.0 

8°.  6 

4<'.0 

t°.b 

fio.O 

5".  6 

6°.0 

0 

0 

o 

o 

0 

o 

0 

o 

o 

o 

0 

o 

0 

o 

0 

0.0 

0.5 
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1.5 

2.0 
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3.0 

3.5 

4.0 
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5.0 
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6.0 

0 

10 
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0.5 
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3.5 
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20 
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3.3 

3.8 

4.4 
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5.5 
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32 
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32 

34 
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0.6 
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34 

36 
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36 

38 
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38 

40 

0.0 
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2.0 
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4.6 

5.2 
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6.5 
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40 

42 

0.0 
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1.3 

2.0 

2.  7 
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4.0 

4.7 
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6.1 
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7.4 

8.0 

42 

44 

1  >.  0 

0.7 

1.4 

2.1 

2.8 

3.5 

4.2 

4.9 

5.6 

6.3 

6.9 

7.6 

8.3 

44 

4ij 

0.0 

0.7 
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2.2 

2.9 

3.6 

4.3 

5.0 

5.8 

6.5 

7.2 

7.9 

8.6 

46 

4S 
50 

0.0 
0.0 

0.7 

1.5 

2.2 

3.0 

3.7 

4.5 

5.2 

6.0 

6.7 

7.5 

8.2 
8.6 

9.0 
9.3 

48 
50 

0.8 

1.5 

2.3 

3.1 

3.9 

4.7 

.5.4 

6.2 

7.0 

7.8 

51 

0.0 

0.8 

1.6 

2.4 

3.2 

4.0 

4.8 

5.6 

6.4 

7.2 

8.0 

8.8 

9.5 

51 

52 

0.0 

0.8 

1.6 

2.4 

3.3 

4.1 

4.9 

5.7 

6.5 

7.3 

8.1 

9.0 

9.7 

52 

53 

0.0 

0.8 

1.6 

2.5 

3.3 

4.2 

.5.0 

5.8 

6.7 

7.5 

8.3 

9.2 

10.0 

53 

54 

0.0 

0.9 

1.7 

2.5 

3.4 

4.3 

5.1 

6.0 

6.8 

7.7 

8.5 

9.4 

0.2 

54 

5.5 

0.0 

0.9 

1.7 

2.6 

3.5 

4.4 

5.2 

6.1 

7.0 

7.9 

8.7 

9.6 

10.5 

.55 

56 

0.0 

0.9 

1.8 

2.7 

3.6 

4.5 

5.4 

6.3 

7.2 

8.1 

9.0 

9.9 

0.8 

56 

57 

0.0 

0.9 

1.8 

2.7 

.3.7 

4.6 

5.5 

6.4 

7.4 

8.3 

9.2 

10.1 

1.1 

57 

58 

0.0 

0.9 

1.9 

2.8 

3.8 

4.7 

5.7 

6.6 

7.6 

8.5 

9.5 

0.4 

1.4 

.58 

59 
60 

0.0 
0.0 

1.0 

1.9 

2.9 

3.9 

4.9 

5.8 
6.0 

6.8 

7.8 

8.8 

9.7 

0.7 

1.7 

59 

1.0 

2.0 

3.0 

4.0 

5.0 

7.0 

8.0 

9.0 

10.0 

11.0 

12.1 

60 

61 

0.0 

1.0 

2.1 

3.1 

4.1 

5.2 

6.2 

7.2 

8.3 

9.3 

0.3 

1.4 

2.  5 

61 

62 

0.0 

1.1 

2.1 

3.2 

4.3 

5.3 

6.4 

7.5 

8.5 

9.6 

0.7 

1.8 

2.9 

62 

63 

0.0 

1.1 

2.2 

3.3 

4.5 

5.5 

6.6 

7.7 

8.8 

9.9 

1.1 

2.2 

3.4 

63 

64 

0.0 

1.1 

2.3 

3.4 

4.6 

5.7 

6.9 

8.0 

9.2 

10.3 

1.5 

2.6 

3.9 

64 

65.0 

0.0 

1.2 

2.4 

3.5 

4.8 

5.9 

7.1 

8.3 

9.5 

10.7 

11.9 

13.1 

14.4 

(55.0 

5.5 

0.0 

1.2 

2.4 

3.6 

4.8 

6.0 

7.2 

8.5 

9.7 

0.9 

2.1 

3.4 

4.6 

5.5 

6.0 

0.0 

1.2 

2.5 

3.7 

4.9 

6.1 

7.4 

8.6 

9.9 

1.1 

2.4 

3.6 

4.9 

6.0 

6.5 

0.0 

1.2 

2.5 

3.8 

-.0 

6.3 

7.5 

8.8 

10.1 

1.3 

2.6 

3.9 

.5.2 

6.5 

7.0 

0.0 

1.3 

2.6 

3.8 

5.1 

6.4 

7.7 

9.0 

0.3 

1.6 

2.9 

4.2 

5.5 

7.0 

67.5 

0.0 

1.3 

2.6 

3.9 

5.2 

6.5 

7.9 

9.2 

10.5 

11.8 

13.2 

14.5 

15.9 

67.5 

8.0 

0.0 

1.3 

2.7 

4.0 

5.3 

6.7 

8.0 

9.4 

0.7 

2.1 

3.5 

4.8 

6.2 

8.0 

8.5 

0.0 

1.4 

2.7 

4.1 

5.4 

6.8 

8.2 

9.6 

1.0 

2.4 

3.8 

5.2 

6.6 

8.5 

9.0 

0.0 

1.4 

2.8 

4.2 

5.5 

7.0 

8.4 

9.8 

1.2 

2.6 

4.1 

5.5 

7.0 

9.0 

9.5 

7o:o 

0.0 

1.4 

2.9 

4.3 

5.7 

7.2 

8.6 

10.0 

1.5 

2.9 

4.4 

5.9 

7.4 
17.8 

9.5 
70.0 

0.0 

1.5 

2.9 

4.4 

5.8 

7.3 

8.8 

10.3 

11.8 

13.3 

14.8 

16.3 

0.5 

0.0 

1.5 

3.0 

4.5 

6.0 

7.5 

9.0 

0.5 

2.1 

3.6 

5.1 

6.7 

8.2 

0.5 

1.0 

0.0 

1.5 

3.1 

4.6 

6.2 

7.7 

9.3 

0.8 

2.4 

3.9 

5.5 

7.1 

8.7 

1.0 

1.5 

0.0 

1.6 

3.2 

4.7 

6.3 

7.9 

9.5 

1.1 

2.7 

4.3 

5.9 

7.8 

9.2 

1.5 

2.0 

0.0 

1.6 

3.2 

4.9 

6.5 

8.1 

9.8 

1.4 

3.0 

4.7 

6.4 

8.1 

9.8 

2.0 

72.  5 

0.0 

1.7 

3.3 

5.0 

6.7 

8.3 

10.0 

11.7 

13.4 

15.1 

16.9 

18.6 

20.3 

72.5 

3.0 

0.0 

1.7 

3.4 

5.1 

6.9 

8.6 

0.3 

2.0 

3.8 

5.5 

7.4 

9.1 

0.9 

.3.0 

3.5 

0.0 

l.H 

3.5 

5.2 

7.1 

8.8 

0.6 

2.4 

4.2 

6.0 

7.9 

9.7 

1.6 

3.5 

4.0 

0.0 

1.8 

3.6 

5.4 

7.3 

9.1 

0.9 

2.8 

4.6 

6.5 

8.4 

20.3 

2.3 

4.0 

4.5 

0.0 

1.9 

.3.7 

5.6 

7.5 

9.4 

1.3 

3.2 

5.1 

7.1 

9.0 

1.0 

3.0 

4.5 

75.  0 

0.0 

1.9 

3.8 

5.8 

7.7 

9.7 

11.7 

13.6 

15.6 

17.7 

19.7 

21.7 

23.  8 

75.  0 

5.5 

0.0 

2.0 

3.9 

6.0 

8.0 

10.0 

2.1 

4.1 

6.2 

8.3 

20.4 

2.5 

4.7 

5.5 

6.0 

0.0 

2.1 

4.0 

6.2 

8.3 

0.4 

2.5 

4.6 

6.8 

8.9 

1.1 

3.3 

.5.6 

6.0 

6.5 

0.0 

2.1 

4.2 

6.4 

8.6 

0.8 

3.0 

5.2 

7.4 

9.6 

1.9 

4.2 

6.  6 

6.5 

7.0 

0.0 

2.  2 

4.4 

6.6 

8.9 

1.2       .T5 

.5.8 

8.1 

20.4 

2.8 

5.2 

7.0 

TABLE  39.                                          [Page  741 
Amplitudes. 

Lati- 
tude. 

Declination.                                                                           1 

Lati- 

tuiie. 

6°.0 

6.0 

6.1 
6.2 
6.4 
6.6 
6.9 
i-^ 

7.4 
7.6 

6°.5 

JO.O 

7°.  5 

8°.0 

80.5 

9°.0 

0°.5 

10°.  0 

10°.  5 

n°.o 

11°.5 

12O.0 

0 
10 
15 
20 
25 

6.5 
6.6 
6.7 
6.9 
7.1 

7.0 
7.1 
7.2 
7.4 
7.7 

7.5 

7.6 
7.8 
8.0 
8.3 

8.0 
8.1 
8.3 
8.5 

8.8 

8.5 
8.6 
8.8 
9.1 
9.4 

9.0 
9.1 
9.3 
9.6 
9.9 

9.5 
9.7 
9.8 
10.1 
0.5 

10.0 
0.1 
0.4 
0.7 
1.1 

10.5 
0.7 
0.9 
1.2 
1.6 

11.0 
1.2 
1.4 
1.7 
2.2 

11.5 
1.7 
1.9 
2.3 
2.8 

12.0 
2.2 
2.5 

2.8 
3.3 

0 
10 
15 
20 
25 
30 
32 
34 
36 
38 

30 
82 

:« 

3(5 
38 

7.5 
7.7 
7.8 
8.0 
8.2 

8.1 
8.3 
8.5 
8.7 
8.9 

8.7 
8.8 
9.0 
9.3 
9.5 

9.3 
9.5 
9.7 
9.9 
10.2 

9.8 
10.0 
0.3 
0.5 
0.8 

10.4 
0.6 
0.8 

1.1 
1.4 

11.0 
1.2 
1.5 
1.8 
2.1 

11.5 
1.8 
2.1 
2.4 
2.7 

12.1 
2.4 
2.7 
3.0 
3.4 

12.7 
3.0 
3.3 
3.6 
4.0 

13.3 
3.6 
8.9 
4.3 
4.7 

13.9 
4.2 
4.5 
4.9 
5.3 

40 
42 
44 
46 
48 

7.8 
8.0 
8.3 
8.6 
9.0 
9.3 
9.5 
9.7 
10.0 
0.2 

8.5 
8.8 
9.1 
9.4 
9.7 

9.1 
9.4 
9.7 
10.1 
0.5 

9.8 

10.1 

0.5 

0.8 

1.2 

10.5 
0.8 
1.1 
1.5 
2.0 

11.1 
1.5 
1.9 
2.3 

2.8 

11.7 
2.1 
2.5 
3.0 
3.5 

12.4 
2.8 
3.3 
3.8 
4.3 

13.1 
3.5 

4.0 
4.5 
5.0 

13.8 
4.2 
4.7 
5.2 
5.8 

14.4 
4.8 
5.3 
5.9 
6.6 

15.1 
5.6 
6.1 
6.7 
7.3 

15.7 
6.2 
6.8 
7.4 
8.1 

40 

42 
44 
46 
48 

50 
51 
52 
53 
54 

10.1 
0.4 
0.6 
0.8 

1.1 

10.9 
1.2 
1.4 
1.7 
2.0 

11.7 
2.0 
2.2 
2.5 

2.8 

12.5 
2.8 
3.1 
3.4 
3.7 

13.3 
3.6 
3.9 
4.2 
4.6 

14.1 
4.4 
4.7 
5.1 
5.4 

14.9 
5.2 
5.6 
5.9 
6.3 

15.7 
6.0 
6.4 
6.8 

7.2 

16.5 
6.8 
7.2 
7.6 
8.1 

17.3 
7.7 
8.1 
8.5 
8.9 

18.1 
8.5 
8.9 
9.4 
9.8 

18.9 
9.3 
9.7 

20.2 
0.7 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

10.5 
0.8 
1.1 
1.4 
1.7 

12.1 
2.5 
2.9 
3.4 
3.9 

11.4 
1.7 
2.0 
2.3 
2.7 

12.3 
2.6 
2.9 
3.3 
3.7 

13.1 
3.5 
3.9 
4.3 

4.7 

14.0 
4.4 
4.8 
5.2 
5.7 

14.9 
5.3 
5.8 
6.2 
6.7 

15.8 
6.2 
6.7 
7.2 

7.7 

16.7 
7.2 
7.7 
8.2 
8.7 

17.6 
8.1 
8.6 
9.1 
9.7 

18.5 
9.0 
9.6 

20.1 
0.7 

19.4 
9.9 

20.5 
1.1 
1.7 

20.3 
0.9 
1.5 
2.1 
2.8 

21.2 
1.8 
2.4 
3.1 
3.8 

55 
56 
57 
58 
59 

13.1 
3.5 
3.9 
4.4 
5.0 

14.1 
4.6 
5.1 
5.6 
6.2 

15.1 
5.6 
6.1 
6.7 
7.3 

16.2 
6.7 
7.3 
7.9 

8.5 

17.2 
7.8 
8.4 
9.0 
9.7 

18.2 
8.8 
9.4 

20.1 
0.9 

19.3 
9.9 

20.6 
1.3 
2.1 

20.3 
1.0 
1.7 
2.5 
3.3 

21.4 
2.1 
2.9 
3.7 
4.6 

22.4 
3.1 
3.9 
4.8 
5.7 

23.5 
4.3 
5.2 
6.1 
7.1 

24.6 
5.4 
6.3 
7.2 
8.3 

60 
61 
62 
63 
64 

65.0 
5.5 
6.0 
6.5 
7.0 

67.5 
8.0 
8.5 
9.0 
9.5 

14.4 
4.6 
4.9 
5.2 
5.  5 

15.5 
5.8 
6.2 
6.5 
6.8 

16.8 
7.1 
7.4 

7.8 
8.2 

18.0 
8.3 
8.7 
9.1 
9.5 

19.3 
9.6 

20.0 
0.4 
0.9 

20.5 
0.9 
1.3 
1.8 
2.2 

21.7 
2.2 
2.6 
3.1 
3.6 

23.0 
3.5 
3.9 
4.4 
5.0 

24.2 
4.7 
5.3 
5.8 
6.4 

25.6 
6.1 
6.6 

7.2 
7.8 

26.8 
7.4 
8.0 
8.6 
9.2 

28.2 
8.7 
9.3 

30.0 
0.7 

29.5 

30.1 

0.7 

1.4 

2.1 

65.0 
5.5 
6.0 
6.5 
7.0 

15.9 
6.2 
6.6 
7.0 
7.4 

17.2 
7.6 
8.0 
8.4 
8.9 

18.6 
9.0 
9.4 
9.9 

20.4 

19.9 

20.4 

0.9 

1.4 

1.9 

21.3 
1.8 
2.3 
2.8 
3.4 

22.7 
3.2 
3.8 
4.4 
5.0 

24.1 
4.7 
5.3 
5.9 
6.5 

25.5 
6.1 
6.8 
7.4 
8.1 

27.0 
7.6 
8.3 
9.0 
9.7 

28.4 
9.1 
9.8 

30.6 
1.4 

29.9 

30.6 

1.4 

2.2 

3.0 

31.4 
2.2 
3.0 
3.8 

4.7 

32.9 
3.7 
4.6 
5.5 
6.4 

67.5 
8.0 
8.5 
9.0 
S.5 

70.0 
0.5 
1.0 
1.5 
2.0 

17.8 
8.2 
8.7 
9.2 
9.8 

19.3 
9.8 

20.3 
0.9 
1.5 

20.9 
1.4 
2.0 
2.6 
3.2 

22.4 
3.0 
3.6 
4.3 
5.0 

24.0 
4.6 
5.3 
6.0 
6.8 

25.6 
6.3 
7.0 
7.8 
8.6 

27.2 
7.9 
8.7 
9.5 

30.4 

28.8 
9.6 

30.5 
1.4 
2.3 

30.5 
1.3 
2.2 
3.2 
4.2 

32.2 
3.1 
4.0 
5.0 
6.1 

33.9 
4.9 
5.9 
7.0 
8.1 

35.7 
6.7 
7.8 
8.9 

40.2 

37.4 
8.5 
9.7 

40.9 
2.3 

70.0 
0.5 
1.0 
1.5 
2.0 

72.5 
3.0 
3.5 
4.0 
4.5 

20.3 
0.9 
1.6 
2.3 
.3.0 

22.1 
2.8 
3.5 
4.3 
5.1 

23.9 
4.6 
5.4 
6.2 
7.1 

25.7 
6.5 
7.4 
8.3 
9.3 

27.6 
8.4 
9.3 

30.3 
1.4 

29.5 

30.4 

1.4 

2.5 

3.6 

31.4 
2.4 
3.4 
4.6 
5.8 

33.3 

4.4 
5.5 
6.8 
8.2 

35.3 
6.5 
7.7 
9.1 

40.5 

37.3 
8.6 
9.9 

41.4 
3.0 

39.4 

40.8 

2.2 

3.8 

5.6 

41.5 
3.0 
4.6 
6.3 

8.2 

43.7 
5.3 
7.0 
8.9 

51.1 

72.5 
3.0 
3.5 
4.0 
4.5 

75.0 
5.5 
6.0 
6.5 

7.0 

23.8 

•  4.7 

5.6 

6.6 

7.  7 

26.0 
6.9 
7.9 
9.0 

,30.2 

28.1 
9.1 

30.2 
1.4 

2.8 

30.3 
1.4 
2.6 
4.0 
5.5 

32.5 
3.8 
5.1 
6.6 

8.2 

34.8 
6.2 
7.7 
9.3 

41.1 

37.2 
8.7 

40.3 
2.1 
4.1 

39.6 

41.2 

3.0 

5.0 

7.2 

42.1 
3.9 
5.9 
8.1 

50.5 

44.8 
6.7 
8.9 

51.3 
4.1 

47.5 
9.6 

52.1 
4.8 
8.0 

50.4 
2.8 
5.5 
8.7 

62.4 

53.5 
6.2 
9.3 

63.0 
7.6 

75.0 
5.5 
6.0 
6.5 
7.0 
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TABLE  39. 

Amplitudee. 

Latl- 
tnde. 

Declination. 

LaU- 
tude. 

I2«>.0 

120.6 

18°.0 

18°.8 

14°.0 

I4<>.6 

16°.0 

iQO.fi 

1«<>.0 

16°.  6 

17°.0 

1J°.6 

1S°.0 

o 

o 

c 

o 

o 

0 

o 

0 

o 

o 

o 

„ 

o 

0 

12.0 

12.5 

13.0 

13.5 

14.0 

14.5 

15.0 

15.5 

16.0 

16.5 

17.0 

17.5 

18.0 

0 

10 

2.2 

2.7 

3.2 

3.7 

4.2 

4.7 

5.3 

5.8 

6.3 

6.8 

7.3 

7.9 

8.3 

10 

15 

2.5 

2.9 

3.5 

4.0 

4.5 

5.0 

5.6 

6.1 

6.6 

7.1 

7.7 

8.2 

8.7 

15 

20 

2.8 

3.3 

3.8 

4.4 

4.9 

5.5 

6.0 

6.5 

7.1 

7.6 

8.1 

8.7 

9.2 

20 

2.T 

3.3 

3.8 

4.4 

4.9 

5.5 

6.1 
16.8 

6.6 

7.1 

7.  7 

8.3 

8.8 

9.4 

9.9 

25 

AO 

13.9 

14.5 

15.0 

15.6 

16.2 

17.4 

18.0 

18.6 

19.2 

19.7 

20.3 

20.9 

30 

■.V2 

4.2 

4.8 

5.3 

6.0 

6.6 

7.2 

7.8 

8.4 

9.0 

9.6 

20.2 

0.8 

1.4 

:« 

:u 

4.5 

5.1 

5.7 

6.4 

7.0 

7.6 

8.2 

8.8 

9.5 

20.0 

0.7 

1.3 

1.9 

;« 

■M 

4.9 

5.5 

6.1 

6.8 

7.4 

8.0 

8.7 

9.3 

20.0 

0.5 

1.2 

1.8 

2.5 

36 

38 

5.3 

6.0 

6.6 

7.2 

7.9 

8.5 

9.2 

9.8 

0.5 

1.1 

1.8 

2.4 

3.1 

38 

40 

15.7 

16.4 

17.1 

17.8 

18.4 

19.1 

19.7 

20.4 

21.1 

21.8 

22.4 

23.1 

23.8 

40 

41 

6.0 

6.7 

7.3 

8.0 

8.7 

9.4 

20.0 

0.8 

1.4 

2.1 

2.8 

3.5 

4.2 

41 

42 

6.2 

6.9 

7.6 

8.3 

9.0 

9.7 

0.4 

1.1 

1.8 

2.5 

3.2 

.3.9 

4.6 

42 

4.3 

6.5 

7.2 

7.9 

8.6 

9.3 

20.0 

0.7 

1.4 

2.2 

2.9 

3.6 

4.3 

5.0 

43 

44 

6.8 

7.5 

8.2 

8.9 

9.6 

0.4 

1.1 

1.8 

2.6 

3.3 

4.0 

4.7 

5.4 

44 

45 

17.1 

17.8 

18.6 

19.3 

20.0 

20.7 

21.5 

22.2 

23.0 

23.7 

24.4 

25.2 

25.9 

45 

46 

7.4 

8.2 

8.9 

9.6 

0.4 

1.1 

1.9 

2.6 

3.4 

4.1 

4.9 

5.7 

6.4 

46 

47 

7.7 

8.5 

9.3 

20.0 

0.8 

1.5 

2.3 

3.1 

3.8 

4.6 

6.4 

6.2 

6.9 

47 

48 

8.1 

8.9 

9.7 

0.4 

1.2 

2.0 

2.8 

3.6 

4.3 

5.1 

6.9 

6.7 

7.5 

48 

49 

8.5 

9.3 

20.1 

0.8 

1.6 

2.4 

3.2 

4.1 

4.9 

5.7 

6.5 

7.3 

8.1 

49 

50 

18.9 

19.7 

20.5 

21.3 

22.1 

22.9 

23.7 

24.6 

25.4 

26.2 

27.0 

27.9 

28.7 

50 

51 

9.3 

20.1 

0.9 

1.8 

2.6 

3.5 

4.3 

5.1 

6.0 

6.8 

7.6 

8.5 

9.4 

51 

52 

9.7 

0.6 

1.4 

2.3 

3.1 

4.0 

4.9 

5.7 

6.6 

7.5 

8.3 

9.2 

30.1 

52 

53 

20.2 

1.1 

1.9 

2.8 

3.7 

4.6 

5.5 

6.4 

7.3 

8.2 

9.0 

30.0 

0.9 

53 

54 

0.7 

1.6 

2.5 

3.4 

4.3 

6.2 

6.1 

7.1 

8.0 

8.9 

9.8 

0.8 

1.7 

54 

55 

21.2 

22.2 

23.1 

24.0 

24.9 

25.9 

26.8 

27.8 

28.7 

29.7 

30.6 

31.6 

32.6 

55 

56 

1.8 

2.8 

3.7 

4.7 

5.6 

6.6 

7.6 

8.6 

9.5 

30.5 

1.6 

2.5 

3.6 

.56 

57 

2.4 

3.4 

4.4 

5.4 

6.4 

7.4 

8.4 

9.4 

30.4 

1.4 

2.6 

3.6 

4.6 

57 

58 

3.1 

4.1 

6.1 

6.1 

7.2 

8.2 

9.2 

30.3 

1.3 

2.4 

3.5 

4.6 

5.7 

58 

59 

3.8 

4.8 

6.9 

6.9 

8.0 

9.1 

.30.2 

1.3 

2.3 

3.6 

4.6 

6.7 

6.9 

59 
"  «0 

60 

24.6 

25.6 

26.7 

27.8 

28.9 

30.1 

31.2 

32.3 

33.4 

34.6 

36.8 

36.9 

38.2 

61 

5.4 

6.5 

7.6 

8.8 

9.9 

1.1 

2.2 

3.5 

4.6 

5.8 

7.1 

8.3 

9.6 

61 

62 

6.3 

7.5 

8.6 

9.8 

31.0 

2.2 

3.4 

4.7 

5.9 

7.2 

8.5 

9.8 

41.2 

62 

63 

7.2 

8.5 

9.7 

.31.0 

2.2 

3.6 

4.7 

6.1 

7.4 

8.7 

40.1 

41.5 

2.9 

63 

64 
66.0 

8.3 

9.6 

30.9 
32.2 

2.2 
33.5 

3.5 

4.8 

6.2 

7.6 

9.0 
40.7 

40.4 

1.8 

3.3 
45.4 

4.8 
47.0 

64 
65.0 

29.5 

30.8 

34.9 

36.3 

37.8 

39.2 

42.2 

43.8 

fi.5 

30.1 

1.5 

2.9 

4.3 

5.7 

7.1 

8.6 

40.1 

1.6 

3.2 

4.8 

6.5 

8.2 

5.6 

6.0 

0.7 

2.2 

3.6 

5.0 

6.5 

8.0 

9.6 

1.1 

2.7 

4.3 

6.9 

7.7 

9.4 

6.0 

6.5 

1.4 

2.9 

4.3 

5.8 

7.3 

8.9 

40.5 

2.1 

3.8 

5.4 

7.1 

8.9 

50.8 

6.6 

7.0 

2.1 

3.6 

5.1 

6.7 

8.2 

9.8 

1.6 

3.2 

4.9 

6.6 

8.4 

60.3 

2.3 

7.0 

67.5 

32.9 

34.4 

36.0 

37.6 

39.2 

40.8 

42.6 

44.3 

46.1 

47.9 

49.8 

51.8 

53.9 

67.6 

8.0 

3.7 

5.3 

6.9 

8.6 

40.2 

1.9 

3.7 

5.5 

7.4 

9.3 

51.3 

3.4 

5.6 

8.0 

8.5 

4.6 

6.2 

7.9 

9.6 

1.3 

3.1 

4.9 

6.8 

8.8 

50.8 

2.9 

6.1 

7.5 

8.5 

9.0 

5.5 

7.2 

8.9 

40.7 

2.5 

4.3 

6.2 

8.2 

50.3 

2.4 

4.6 

7.0 

9.6 

9.0 

9.5 

6.4 

8.2 

40.0 

1.8 

3.7 

6.6 

7.6 

9.7 

1.9 

4.2 

6.5 

9.1 

61.9 

9.5 

70.0 

37.4 

39.3 

41.1 

43.0 

46.0 

47.0 

49.2 

51.4 

53.7 

66.1 

68.7 

61.5 

64.6 

70.0 

0.5 

8.5 

40.4 

2.4 

4.4 

6.4 

8.6 

50.8 

3.2 

5.7 

8.3 

61.1 

4.3 

7.8 

0.6 

1.0 

9.7 

1.7 

3.7 

5.8 

8.0 

60.3 

2.6 

6.2 

7.9 

60.7 

3.9 

7.5 

71.7 

1.0 

1.5 

40.9 

3.0 

5.1 

7.4 

9.7 

2.1 

4.6 

7.4 

60.3 

3.5 

7.1 

71.4 

6.9 

1.6 

2.0 

2.3 

4.4 

6.7 

9.1 

51.6 

4.1 

6.9 

9.9 

3.1 

6.8 

71.1 

6.7 

90.0 

2.0 

72.5 

43.7 

46.0 

48.4 

60.9 

63.6 

66.4 

59.4 

62.7 

66.4 

70.9 

76.6 

90.0 

72.5 

3.0 

5.3 

7.7 

50.3 

3.0 

6.9 

8.9 

62.2 

6.1 

70.6 

6.3 

90.0 

3.0 

3.5 

7.0 

9.6 

2.3 

5.3 

8.4 

61.8 

5.6 

70.3 

6.1 

90.0 

3.5 

4.0 

8.9 

51.7 

4.7 

7.9 

61.4 

5.3 

9.8 

75.9 

M.O 

4.0 

4.5 

61.1 

4.1 

7.3 

60.9 

4.9 

9.5 

75.  5  '  90.  0 

4.5 
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Amplitudes. 

Lati- 
tude. 

Decimation. 

Lati- 
tude. 

IS-'.O      1S°.5 

19°.0 

190.5 

20°.  0 

20°.  5 

21°.0 

21°.5 

22°.0 

22°.  5 

28°.  0 

28°.  5 

24°.  0 

0 
10 
15 
20 
25 

18.0 
8.3 
8.7 
9.2 
9.9 

18.5 
8.8 
9.2 
9.7 

20.5 

19.0 
9.3 
9.7 

20.3 
1.1 

19.5 
9.8 

20.2 
0.8 

1.6 

20.0 
0.3 
0.7 
1.4 
2.2 

20.5 
0.8 
1.3 
1.9 

2.7 

21.0 
1.3 
1.8 
2.4 
3.3 

21.5 
1.8 
2.3 
3.0 
3.9 

22.0 
2.3 
2.8 
3.5 
4.4 

22.5 
2.9 
3.3 
4.0 
5.0 

23.0 
3.4 
3.9 
4.6 
5.5 

23.5 
3.9 
4.4 
5.1 
6.1 

24.0 
4.4 
4.9 
5.7 
6.7 

0 
10 
15 
20 
25 

30 
32 
34 
36 
38 
40 
41 
42 
43 
44 

20.9 
1.4 
1.9 
2.5 
3.1 

21.5 
2.0 
2.5 
3.1 
3.8 

22.1 
2.6 
3.1 
3.7 
4.4 

22.7 
3.2 
3.8 
4.4 
5.1 

23.3" 
3.8 
4.4 
5.0 
5.7 

23.8 
4.4 
5.0 
5.7 
6.4 

24.4 
5.0 
5.6 
6.3 
7.0 

25.0 
5.6 
6.2 
6.9 

7.7 

25.6 
6.2 
6.9 
7.6 
8.4 

26.2 
6.8 
7.5 
8.2 
9.1 

26.8 
7.4 
8.1 
8.9 
9.7 

27.4 
8.0 
8.7 
9.5 

30.4 

28.0 
8.7 
9.4 

30.2 
1.1 

30 
32 
34 
36 
38 
40 
41 
42 
43 
44 

23.9 
4.2 
4.6 
5.0 
5.4 

24.4 
4.8 
5.3 
5.7 
6.2 

25.1 
5.5 
6.0 
6.4 
6.9 

25.8 
6.2 
6.7 
7.2 

7.7 

26.5 
6.9 
7.4 
7.9 
8.4 

27.2 
7.7 
8.1 
8.6 
9.1 

27.9 
8.3 
8.8 
9.3 

9.8 

28.6 
9.1 
9.6 

30.1 
0.6 

29.3 
9.8 

30.3 
0.8 
1.4 

30.0 
0.5 
1.0 
1.6 
2.2 

30.7 
1.2 
1.7 
2.3 
2.9 

31.3 
1.8 
2.4 
3.0 
3.6 

32.1 
2.6 
3.2 
3.8 
4.4 

45 
46 

47 
48 
49 

25.9 
6.4 
6.9 
7.5 
8.1 

28.  7 
9.4 

30.1 
0.9 
1.7 

26.7 
7.2 
7.7 
8.3 
8.9 

27.4 
7.9 
8.5 
9.1 
9.7 

28.2 
8.7 
9.3 
9.9 

30.6 

28.9 
9.5 

30.1 
0.7 
1.4 

29.7 

30.3 

0.9 

1.6 

2.3 

30.4 
1.0 
1.7 
2.4 
3.1 

31.2 
1.8 
2.5 
3.2 
4.0 

32.0 
2.6 
3.3 
4.0 

4.8 

32.8 
3.4 
4.1 
4.9 

5.7 

33.5 
4.2 
4.9 
5.7 
6.5 

34.3 
5.0 
5.7 
6.5 

7.4 

35.1 
5.8 
6.6 
7.4 
8.3 

45 
46 
47 
48 
49 

50 
51 
52 
53 

54 

29.6 

30.3 

1.0 

1.8 

2.7 

30.4 
1.1 
1.9 
2.7 
3.6 

31.3 
2.0 
2.8 
3.7 
4.6 

35.6 
6.7 
7.8 
9.1 

40.4 

32.1 
2.9 
3.7 
4.6 
5.6 

36.6 
7.7 
8.9 

40.2 
1.6 

43.2 
4.0 
4.9 
5.8 
6.8 

33.0 
3.8 
4.7 
5.6 
6.6 

33.9 
4.7 
5.6 
6.6 
7.6 

34.8 
5.6 
6.5 
7.5 
8.6 

35.6 
6.5 

7.5 
8.5 
9.6 

36.5 
7.4 
8.4 
9.5 

40.6 

37.4 
8.4 
9.4 

40.5 
1.7 

38.3 
9.3 

40.3 
1.4 
2.6 

39.2 

40.2 

1.3 

2.5 

3.8 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

55 
56 
57 
58 
59 

32.6 
3.6 
4.6 
5.7 
6.9 

33.6 
4.6 
5.6 
6.8 
8.0 

34.6 
5.6 
6.7 
7.9 
9.2 

37.6 
8.8 

40.0 
1.4 
2.8 

38.7 
9.8 

41.1 
2.5 
4.1 

39.7 

41.0 

2.3 

3.8 

5.4 

40.8 
2.1 
3.5 
5.0 
6.7 

41.9 
3.2 
4.6 
6.2 
8.0 
49.9 
51.0 
2.1 
3.3 
4.6 

42.9 
4.3 
5.8 
7.5 
9.3 

44.0 
5.4 
7.0 

8.8 
50.7 

45.2 
6.7 
8.3 

50.1 
2.2 

60.0 
0.5 
1.0 
1.5 
2.0 

62.5 
3.0 
3.5 
4.0 
4.5 

65.0 
5.5 
6.0 
6.5 
7.0 

38.2 
8.9 
9.6 

40.4 
1.2 

42.0 
2.9 
3.8 
4.8 
5.9 

39.4 

40.1 

0.9 

1.7 

2.5 

40.6 
1.4 
2.2 
3.0 
3.9 

41.9 
2.7 
3.5 
4.4 
5.3 

44.5 
5.4 
6.3 
7.3 
8.3 

45.8 
6.7 

7.7 
8.7 
9.8 

47.2 
8.1 
9.1 

50.2 
1.3 

48.6 
9.6 

50.6 
1.7 
2.9 

51.4 
2.5 
3.7 
5.0 
6.3 

52.9 
4.1 
5.3 
6.7 
8.1 

54.4 
5.7 
7.0 
8.5 

60.0 

60.0 
0.5 
1.0 
1.5 
2.0 

43.4 
4.3 
5.3 
6.4 
7.5 

44.9 
5.9 
6.9 
8.0 
9.2 

46.3 
7.4 
8.5 
9.7 

50.9 

47.8 
8.9 

50.1 
1.3 
2.6 

49.4 

50.5 

1.7 

3.0 

4.5 

51.0 
2.2 
3.5 
4.9 
6.4 

52.6 
3.9 
5.3 
6.7 

8.4 

54.2 
5.6 
7.1 
8.7 

60.5 

62.5 
4.7 
7.1 

70.0 
3.5 

56.0 
7. 5 
9.1 

60.7 
2.8 

57.8 
9.4 

61.1 
3.0 
5.2 

59.7 

61.4 

3.4 

5.5 

7.8 

61.7 
3.6 
5.7 
8.1 

70.9 

62.5 
3.0 
3.5 
4.0 
4.5 

47.0 

8.2 

9.4 

50.8 

2.3 

48.7 

50.0 

1.3 

2.7 
4.3 

50.4 
1.8 
3.2 
4.7 
6.4 

52.2 
3.6 
5.1 

6.8 
8.7 

54.0 
5.6 
7.3 
9.1 

61.1 

56.0 
7.6 
9.4 

61.4 
3.7 

58.0 
9.8 

61.8 
4.0 
6.5 

60.2 
2.2 
4.4 
6.8 
9.8 

73.3 
8.1 

90.0 

64.9 
7.3 

70.2 
3.7 
8.3 

67.6 

70.4 

3.8 

8.4 

90.0 

70.6 
4.1 
8.6 

90.0 

74.4 

8.9 

90.0 

65.0 
5.5 
6.0 
6.5 
7.0 

67.5 

8.0 
8.5 
9.0 
9.5 

53.9 
5.6 
7.  5 
9.6 

61.9 

56.0 
7.9 

60.0 
2.3 
5.0 

58.  3 

60.3 

2.6 

5.3 

8.4 

60.7 
3.0 
5.6 
8.7 

72.4 

63.4 
5.9 

8.9 
72.7 
7.6 

66.2 
9.2 

72.8 
7.7 

90.0 

69.5 

73.0 

7.9 

90.0 

78.2 
90.0 

90.0 

67.5 
8.0 
8.5 
9.0 
9.5 

70.0 
0.5 
1.0 
1.5 
2.0 

64.6 
7.8 

71.7 
6.9 

90.0 

69.1 

71.9 

7.1 

90.0 

72.2 

7.2 

90.0 

77.4 
90.0 

90.0 

70.0 
0.5 
1.0 
1.5 
2.0 
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Amplitudes. 

Ull- 
tudc. 

Declination. 

Lati- 
tude. 

0 

4 

8 
12 
16 

840.0 

«4<>.8 

Sfio.O 

«S°.6 

28O.0 

i6<>.6 

S7O.0 

ijo.s 

S80.O 

28°.  6 

i«°.0 

8»o.6 

80°.o 

0 
4 

8 
12 
16 
20 

24 
26 
28 

24.0 
4.1 
4.3 
4.6 
5.0 

25.7 
6.0 
6.4 
6.9 
7.4 

24.5 
4.6 
4.8 
5.1 
5.6 

25.0 
5.1 
5.3 
5.6 
6.1 

25.5 
5.6 
5.8 
6.1 
6.6 

26.0 
6.1 
6.3 
6.6 
7.1 

26.6 
6.6 
6.8 
7.1 
7.6 

27.0 
7.1 
7.3 
7.6 
8.2 

27.5 
7.6 
7.8 
8.1 

8.7 

28.0 
8.1 
8.3 
8.7 
9.2 

28.5 
8.6 
8.8 
9.2 
9.8 

29.0 
9.1 
9.3 
9.7 

30.3 

29.5 
9.6 
9.8 

30.2 
0.8 

31.6 
2.1 
2.6 
3.2 
3.9 

34.7 
6.1 
6.6 
6.0 
6.4 

30.0 
0.1 
0.3 
0.7 
1.3 

26.2 
6.6 
7.0 
7.5 
8.0 

26.7 
7.1 
7.6 
8.1 
8.6 

27.3 
7.7 
8.1 
8.6 
9.2 

27.8 
8.2 
8.7 
9.2 
9.8 

28.3 
8.8 
9.2 
9.7 

30.3 

28.9 
9.3 
9.8 

30.3 
0.9 

29.4 
9.9 

30.4 
0.9 
1.6 

30.0 
0.4 
0.9 
1.6 
2.1 

30.5 
1.0 
1.5 
2.1 
2.7 

31.1 
1.5 
2.0 
2.6 
3.3 

34.0 
4.6 
4.9 
5.3 
5.6 

32.1 
2.6 
3.2 
3.8 
4.5 

20 

24 
26 

28 

30 
31 
32 
33 
.34 

28.0 
8.3 
8.7 
9.0 
9.4 

28.6 
8.9 
9.3 
9.6 

30.0 

29.2 
9.5 
9.9 

30.2 
0.6 

29.8 
30.1 
0.6 
0.9 
31.3 

30.4 
0.8 

1.9 

31.0 
1.4 
1.7 
2.1 
2.6 

31.6 
2.0 
2.4 
2.8 
3.2 

32.2 
2.6 
3.0 
3.4 
3.8 

32.8 
3.2 
3.6 
4.0 
4.6 

33.4 
3.8 
4.2 
4.7 
5.1 

35.3 
5.7 
6.1 
6.6 
7.1 

30 
31 
32 
33 
34 

:t5 
37 
.39 

29.8 

;«).2 

0.6 

1.1 

1.6 

30.4 
0.8 
1.3 
1.7 
2.2 

31.1 
1.5 
1.9 
2.4 
2.9 

31.7 
2.1 
2.6 
3.1 
3.6 

32.3 
2.8 
3.3 
3.8 
4.3 

33.0 
3.5 
4.0 
4.5 
6.0 

33.6 
4.1 
4.6 
5.2 
5.7 

34.3 
4.8 
6.3 
6.9 
6.6 

35.0     35.6 

6. 5  6. 1 
6. 0       6.  7 

6. 6  7.  3 
7.  2       7. 9 

36.3 
6.8 
7.4 
8.0 
8.6 

36.9 
7.5 
8.1 
8.7 
9.3 

37.6 
8.2 
8.8 
9.4 

40.0 

35 
36 
37 
:« 
39 

40 
41 
42 
43 
44 

32.1 
2.6 
3.2 
3.8 
4.4 

32.8 
3.3 
3.9 
4.5 
5.2 

33.5 
4.1 
4.7 
5.3 
6.0 

34.2 
4.8 
5.4 
6.1 
6.8 

34.9 
5.6 
6.1 

6.8 
7.5 

35.6 
6.2 
6.9 
7.6 
8.3 

36.3 
7.0 

7.7 
8.4 
9.1 

37.1 
7.7 
8.4 
9.2 

40.0 

37.8 
8.5 
9.2 
9.9 

40.7 

38.5 
9.2 
9.9 

40.7 
1.6 

39. 3     40. 0 

40.0       0.7 

0.7  '     1.5 

1.5  1    2.3 

2.4  1    3.2 

40.7 
1.6 
2.3 
.3.1 
4.0 

40 
41 
42 
43 
44 

4.''. 
46 
47 

4.S 
4!» 

35.1 
5.8 
6.6 
7.4 
8.3 

35.9 
6.6 
7.4 
8.3 
9.2 

36.7 
7.5 
8.3 
9.2 

40.1 

37.6 
8.3 
9.1 

40.0 
1.0 

38.3 
9.1 

40.0 
0.9 
1.9 

39.1 

40.0 

0.9 

1.8 

2.8 

39.9 

40.8 

1.7 

2.7 

3.8 

40.8 
1.7 
2.6 
3.6 
4.7 

41.6 
2.6 
3.6 
4.6 
5.7 

42.6 
3.4 
4.4 
6.5 
6.7 

43.3 
4.3 
5.3 
6.4 
7.6 

44. 1  1  45. 0 

5.1  1    6.0 

6. 2  1     7. 1 
7. 4       8. 3 
8. 6       9. 6 

45 
46 
47 
48 
49 

.'vJ 

39.2 

40.2 

1.3 

2.5 

3.8 

40.2 
1.2 
2.3 
3.5 
4.9 

41.1 
2.2 
3.3 
4.6 
6.0 

42.0 
3.2 
4.4 

5.7 
7.1 

43.0 
4.1 
5.4 

6.7 
8.2 

43.9 
6.1 
6.4 
7.8 
9.4 

44.9 
6.2 
7.5 
9.0 

50.6 

46.9 
7.2 
8.6 

50.1 
1.8 

46.9 
8.2 
9.7 

51.3 
3.0 

47.9 
9.3 

50.8 
2.5 
4.3 

48.9 

50.4 

2.0 

3.7 

5.6 

60.0     51.1 
1.5       2.6 
3. 1       4.  3 

4. 9  1    6.  2 
6.9  i    8.3 

.50 
51 
52 
53 
54 

55.0 
5.5 
6.0 
6.5 
7.0 

45.2 
5.9 
6.7 
7.5 
8.3 

46.3 
7.1 
7.9 
8.8 
9.6 

47.6 
8.3 
9.1 

50.0 
0.9 

48.6 
9.5 

50.4 
1.3 
2.2 

49.8 

50.7 

1.6 

2.6 

3.6 

51.1     52.3 
2. 0       3. 3 
2. 9       4. 3 
3.  9       5. 4 
5. 0       6. 5 

53.6     54.9 
4.6       6. 0 
6.  7       7. 1 
6. 8       8.  3 
8.0       9.5 

56.3 
7.4 
8.6 
9.9 

61.2 

57.7 
8.9 

60.1 
1.6 
2.9 

69.1 

60.4 

1.7 

3.2 

4.7 

60.7 
2.0 
3.4 
5.0 
6.6 

65.0 
5.6 
6.0 
6.5 
7.0 

57.5 
8.0 
8.5 
9.0 
9.5 

49.2 

50.1 

1.1 

2.2 

3. 3 

50.5 
1.5 
2.5 
3.6 
4.8 

51.9 
2.9 
4.0 
5.1 
6.4 

53.2 
4.3 
5.5 
6.7 
8.0 

54.7 
5.8 
7.0 
8.3 
9.7 

56.2 
7.4 
8.6 

60.0 
1.5 

57.7 
8.9 

60.3 
1.8 
3.4 

59.3 

60.6 

2.1 

3.7 

6.5 

60.9 
2.4 
.3.9 
5.7 
7.7 

62.6 
4.2 
6.0 
7.9 

70.1 

64.5 
6.2 
8.1 

70.3 
2.8 

«.4 

8.3 
70.4 
3.0 
5.9 

68.5 

70.7 

3.1 

6.2 

80.1 

57.5 
8.0 
8.5 
9.0 
9.6 

60.0 
0.5 
1.0 
1.5 
2.0 

54.4 
5.7 
7.0 
8.5 

(30.0 

56.0 
7.4 
8.8 

60.3 
2.0 

57.7 
9.1 

60.7 
2.3 
4.2 

59.4 

61.0 

2.6 

4.4 

6.5 

61.2 
2.9 
4.7 
6.7 
9.0 

63.2 
5.0 
7.0 
9.2 

71.9 

65.2 

as 

72.0 
5.2 

67.4 
9.6 

72.3 
5.4 
9.6 

69.9 

72.4 

5.5 

9.7 

90.0 

72.6 
5.8 
9.8 

90.0 

75.8 
9.9 
90.0 

80.0 
90.0 

90.0 

60.0 
0.5 
1.0 
1.5 
2.0 

62.5 
3.0 
3.5 
4.0 

4.5 

61.7 
3.6 
5.7 
8.  1 

70.  9 

63.9 
6.0 
8.3 

71.1 
4.4 

66.2 
8.6 

71.3 
4.6 

;».  0 

68.8 
71.5 
4.8 
9.2 
ilO.O 

71.7 
4.9 
9.3 

90.0 

76.1 

9.4 

ilO.O 

9.5 
90.0 

90.0 

62.5 
3.0 
3.5 
4.0 

4..'i 
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Correction  of  the  Amplitude  as  observed  on  the  Apparent  Horizon. 

Lati- 
tude. 

Declination. 

Lati- 
tude. 

0° 

5° 

10°     1     12° 

14° 

16° 

18° 

20° 

22° 

24° 

26° 

28° 

80° 

0 

5 

10 
15 
20 

0.0 
.1 
.1 
.2 
.2 

0.0 

.1 
.1 

.2 
.2 

0.0 
.1 
.1 
.2 
_  2 

0.0 
.1 
.1 
.2 
.2 

0.0 

.1 
.1 

.2 
.2 

0.0 

.1 
.1 

.2 
.2 

0.0 

.1 
.1 

.2 
.3 

0.0 

.1 
.1 

.2 
.3 

0.0 

.1 
.1 

.2 
.3 

0.0 

.1 
.1 

.2 
.3 

0.0 

.2 
.3 

0.0 
.1 
.1 
.2 
.3 

0.0 

.1 
.1 

_  2 
.3 

0 
5 
10 
15 
20 

24 
28 
32 
36 
38 

0.3 
.3 
.4 
.5 
.5 

0.3 
.4 
.4 
.5 
.5 

0.3 
.4 
.4 
.5 
.5 

0.3 
.4 
.4 
.5 
.5 

0.3 
.4 
.4 
.5 
.6 

0.3 
.4 
.4 
.5 
.6 

0.3 
.4 
.4 
.5 
.6 

0.3 
.4 
.5 
.5 
.6 

0.3 
.4 
.5 
.6 
.6 

0.3 
.4 
.5 
.6 
.6 

0.3 
.4 
.5 
.6 
.6 

0.4 
.4 
.5 
.6 

.7 

0.4 
.4 
.5 
.6 
.7 

24 
28 
32 
36 
38 

40 
42 
44 
46 

48 

0.6 
.6 
.6 

.7 
.7 

0.6 
.6 
.6 

.7 
.8 

0.6 
.6 

.7 
.7 
.8 

0.6 
.6 
.7 
.7 
.8 

0.6 
.6 

.7 
.7 
.8 

0.6 

.7 
.7 
.8 
.8 

0.6 

.7 
.7 
.8 
.8 

0.6 

.7 

'.S 
.9 

0.6 

.7 
.8 
.8 
.9 

0.7 
.7 
.8 
.9 

1.0 

0.7 
.8 
.8 
.9 

1.0 

0.7 
.8 
.9 
.9 

1.0 

0.7 
.8 
.9 

1.0 
.1 

40 
42 
44 
46 

48 

50 

52 
54 
56 

58 

0.8 
.8 
.9 

1.0 
.1 

0.8 
.9 
.9 

1.0 

.1 

0.8 
.9 

1.0 
.1 
.2 

0.8 
.9 

1.0 
.1 
.2 

0.9 
.9 

1.0 
.1 
.2 

0.9 

1.0 

.1 

.2 

.3 

0.9 

^:? 

.2 
.3 

0.9 

1.0 

.1 

.2 

.4 

1.0 
.1 
.2 
.3 
.5 

1.1 
.2 
.3 
.5 

.7 

1.1 
.2 
.4 
.6 
.9 

1.1 
.3 

.5 

.8 

2.3 

1.3 
.5 

.8 
2.2 
3.2 

50 

52 
54 
56 

58 

60 
62 
64 
66 
68 
70 
72 
74 
76 
78 

1.2 
.3 
.4 
.5 
.6 

1.8 

2.0 
.2 
.6 

3.1 

1.2 
.3 

.4 
.5 
.7 

1.3 
.4 

.5 
.7 
.9 

1.3 
.4 
.5 
.7 

2.0 

1.3 
.4 
.6 
.9 

2.2 

1.4 
.6 
.8 

2.0 
.4 

1.5 
.7 
.9 

2.3 
.9 

1.6 
.8 

2.2 
.8 

4.0 

1.7 

2.1 

.6 

3.8 

2.0 

.5 

3.7 

2.4 
3.5 

3.4 

60 

62 
64 
66 
68 

1.9 
2.1 

.5 
3.0 

.6 

2.1 
.5 

3.0 
.8 

5.7 

2.3 

.8 

3.5 

5.2 

2.6 
3.3 

4.8 

3.1 
4.6 

4.3 

70 

74 
76 

78 

80 

3.8 

4.4 

80 
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TAHLF 

:  41. 

Natural  Sines  and  Cosines. 

Prop. 

0» 

1 

S° 

8° 

4 

0 

Pn.p. 

partA 
29 

parts 

8 

u. 

N.  atne. 

N.  coe. 

N.  idDe. 

N.  oo«. 

N.  sine. 

N.  COS. 

N.  nine. 

N.coe. 

N.  sine 

N.cm. 

0 

0 

00000 

100000 

01745 

999S5 

0;!490 

99939 

0o2:M 

99863 

06976 

99756 

60 

2 

0 

1 

txx »:.".» 

KXKMJO 

01774 

999H4 

93.")  19 

999:;s 

1 15263 

99S61 

070a5 

997.54 

59 

2 

1 

2 

CMKI.iS 

100000 

01803 

999X4 

9:!.")4,H 

99937 

(I.')  292 

99S60 

070:J4 

99752 

.58 

2 

1 

3 

H()0K7 

lOOIKKI 

01832 

99983 

0.3577 

999:!6 

05;  121 

99>5S 

07063 

997.50 

57 

2 

2 

4 

(K)ll(l 

KHXIOO 

01S62 

99983 

0.3606 

999:>.5 

o5:;.-)0 

99.S57 

07092 

99748 

.5<) 

2 

2 

5 

0014") 

KKKHIO 

01 891 

99982 

03635 

999.34 

05.;79 

99855 

07121 

99746 

55 

2 

3 

6 

00175 

KMKWO 

01920 

99982 

0;i664 

99933 
99932 

0.540s 
U5437 

998.54 

99S52 

07150 
07179' 

99744 
'99742 

.54 
'5,3 

2 
2 

3 

7 

(I0L'04 

lOOOtXJ 

01949 

ii998r 

03693 

4 

8 

msxi 

KMMKX) 

0197S 

99980 

03723 

99931 

05466 

99,S51 

07208 

99740 

52 

2 

4   9 

00262 

IIHHKH) 

()2tM)7 

99980 

03752 

99930 

05495 

99849 

07237 

99738 

51 

2 

5   10 

(M)2!)l 

1(K)(MK) 

I120:{6 

9!«:»79 

03781 

9992t» 

05524 

998-17 

07266 

99736 

50 

2 

5  j  11 

00320 

!t*»999 

02065 

99979 

03810 

99927 

05.553 

99,846 

07at5 

997;M 

49 

2 

6  1  12 

(Km9 

9i»9i«t 

02094 

99978 

ik:<vj 

'.I'lUL'i; 

Ii55,s2 

99S44 

07.324 

99731 

48 

6  13 

00378 

~99il99 

02123 

99977 

(i:;~.,s 

'.t',l'lL'.'> 

ll.iUll 

9H,s42 

07:i.53 

99729 

"47 

7  14 

00407 

99990 

021.52 

9;  1977 

ii.N'.C 

,i,,,,2( 

(i.ii;40 

99M1 

o7:«2 

!I9727 

46 

7   15 

00436 

9!t999 

02181 

9<W76 

M.i'.iL'i; 

.|i|.|j;; 

0.">r;»i'.) 

99S.39 

07411 

99725 

45 

8   16 

0046.5 

99999 

02211 

99976 

1  v. '.'  I.")."i 

99!IL'2 

ii."i(;;is 

9'.I.S3S 

07440 

99723 

44 

■, 

8  17 

00495 

99999 

02240 

!»*.t975 

o;;'.>s4 

99I12I 

o.")727 

9!IS36 

07469 

-«I721 

43 

9  18 

00524 

99999 

02269 

99974 

04013 

99919 

057.56 

998.34 

07498 

99719 

42 

9  1  19 

tK)553' 

~'\m\m 

~022it8~ 

99974 

m(>42 

999  IS 

05785 

99S.33 

07527 

99716 

41 

10 

20 

005,S2 

99998 

02327 

it9973 

04071 

9!>917 

ft5814 

99S31 

07.556 

it9714 

40 

10 

21 

00611 

99998 

02:»6 

99972 

04100 

99916 

a5844 

9<I82;» 

07585 

99712 

39 

11 

22 

0(X>40 

99998 

02385 

99972 

04129 

99915 

0.5873 

99827 

07614 

99710 

38 

n 

23 

00669 

99998 

02414 

99971 

041.59 

99913 

0,5902 

99826 

07643 

99708 

37 

12 

24 
25 

00698 
00727 

99998 
99997 

02443 
02472 

99970 
9!t969 

04188 
04217 

99912 
!«»911 

05931 
a596tl 

99S24 
99822 

07t)72 
07701 

99705 
99703 

36 

";{5 

1 
1 

12 

13  2H 

00756 

99997 

02501 

<.>!t!M>9 

04246 

99910 

05989 

99.S21 

07730 

99701 

:54 

13  1  27 

007K5 

99997 

025:10 

99968 

04275 

99909 

06018 

99819 

07759 

99699 

.33 

14  28 

(X)814 

99iHt7 

02560 

99967 

04.304 

99907 

06047 

99817 

07788 

99696 

,32 

14  :  29 

00844 

999<)6 

02589 

99966 

04.3:i3 

99906 

06076 

99815 

07817 

99694 

31 

15 

30 

00873 

i>9996 

02618 

99966 

04362 

99!  (05 

06105 

99813 

07846 

99692 

■M 

15 

31 

lKHKt2' 

99996 

02647 

^99965 

IM.391 

99904 

061:M 

99812 

07875 

9>)6,S9 

int 

15 

32 

(X)931 

99996 

02676 

S)99(>4 

(H420 

99902 

06163 

99810 

07904 

i»9687 

28 

16  33 

00960 

99995 

02705 

99963 

OI449 

99901 

06192 

99808 

079;« 

99685 

27 

16  ;m 

009H9 

99995 

02734 

99963 

04478 

9990O 

06221 

99806 

07962 

99t>83 

26 

17  1  35 

OIOIS 

99995 

02763 

99962 

04.MI7 

99.S98 

0»>2.50 

99,^04 

07!l!tl 

99(>,S0 

25 

17  1  36 

18  1  37' 

01047 
01076 

(»9995 

02792 

9991  ;i 
^999IK) 

045.36 
04.")l>.") 

VI9.HH7 
9989() 

06279 
06308 

99803 
99801 

0.X020 
0,'<049 

99678 
99676 

24 
23 

1 

99994 

02821 

18  1  3S 

Ollfti 

99994 

02a50 

99959 

(H.594 

99894 

06337 

99799 

0S07S 

99673 

22 

19  i  39 

01134 

99994 

02879 

99959 

04623 

99893 

06366 

99797 

OH  107 

99671 

21 

19  1  40 

01164 

tt9993 

02908 

99958 

046.53 

99892 

06395 

«t795 

08136 

99668 

20 

20  1  41 

01 193 

99993 

02938 

99957 

04682 

99890 

0»)424 

99793 

08186 

99tV>6 

19 

20  42 

21  i  43 

01222 

99993 

02967 

99il56 
'  9i«l.i5 

m7ii 

04740 

998,89 
998,8.h' 

0t)453 
0(5482 

V»9792 
99790 

08194 
0822.3' 

99664 
996(U 

18 
17 

01251 

99992 

02996 

21  44 

01280 

'.«t992 

03025 

99954 

01769 

99,S,S(i 

OtviU 

9978.H 

08252 

991)59 

16 

22   15 

0130!) 

99991 

03054 

99!t.')3 

0479S 

99,SS5 

1X^540 

997S6 

08281 

!«ia57 

15 

22  1  4ti 

013,m 

99991 

03083 

99952 

04S27 

99,SS.3 

0().569 

997,S4 

08310 

99654 

14 

0 

23 

47 

01367 

99991 

03112 

999.^2 

04.s.">i) 

99S,S2 

Of>.59s 

997S2 

08,339 

99652 

13 

0 

23 
24 

48 
"49 

01396 
01425 

(K)990 

03141 

999.")  1 

Ols.x.") 

<I9.S.S1 

06«)27 

997.S0 

o,s;ia8 

99t>49 

12 
11 

0 
0 

99990 

03170 

"999.')0 

1)4914 

~99S79~ 

^06656 

99778 

1)839^ 

99647 

24 

50 

01454 

99989 

03199 

99949 

111943 

99,S78 

0<>().S5 

99776 

08426 

1RI644 

10 

0 

25 

51 

01483 

99989 

03228 

9994S 

(Vt!i72 

99871) 

(W714 

99774 

08455 

99642 

9 

0 

25 

52 

01513 

99989 

03257 

99947 

0.")IH)1 

99875 

06743 

99772 

08484 

9iM>39 

S 

0 

26 

63 

015^2 

99988 

0.3286 

99946 

O.")0:i0 

99S73 

0677.3 

99770 

08.513 

99(^!7 

7 

0 

26 
27 

54 
65 

01571 
016m 

999S8 
99987 

03316 

o:m5 

99915 
9',t944 

0.')(l.")9 
0.")(l.s,S 

99S72 

O6.S02 

9976.8 

08542 

996;{.5 

6 

0 

99870 

Tm;831 

99766 

0,H.57r 

99tW2 

0 

27 

56 

OlO'.lt 

9<«t87 

0.'5;{74 

9!I943 

a-)ii7 

99869 

OtiStMl 

99764 

OStHXI 

IKIICiO 

4 

0 

28 

67 

016.58 

<»99H6 

03403 

99SM2 

05146 

!»it867 

068S9 

S»!I762 

0862!" 

9il627 

,3 

0 

28 

58 

0KW7 

i)9986 

03432 

99941 

a5i75 

99.st)6 

0»)918 

997t>0 

0,86.58 

»t625 

2 

0 

29 

69 

01716 

99985 

a3461 

IWiMO 

a52a5 

9i)864 

0«)947 

mi758 

a8687 

9!t622 

1 

0 

29 

60 

01745 

999^5 

03490 

999;«) 

a5234 

99863 

0697»i 

99756 

08716 

99619 

0 

0 

N.  roi. 

N.  aliie. 

N.CCM. 

N.  iloo. 

N.  COL 

N.  line. 

N.  o«i. 

N.  line. 

N.cot. 

N.  doe. 

M. 

99" 

ss 

" 

8 

J" 

m 

JO 

HI 

1° 
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Natural  Sines  and  Cosines. 

Prop. 

parts 

29 

-      1 

6°      1 

7° 

-•    1 

so      1 

Prop. 

parts 

4 

M. 

X.sine.  1 

N.cos. 

N.  sine. 

N.  C09. 

N.sine.  N.cos. 

N.  sine. 

N.  COS. 

N.  sine. 

N.  COS. 

0 

0 

08716 

99619 

10453 

99452 

12187   99255 

13917 

99027 

15643 

98769 

60 

4 

0 

1 

08745 

99617 

10482 

99449 

12216  99251 

13946 

99023 

15672 

98764 

.59 

4 

1 

o 

08774 

99614 

10511 

99446 

12245 

99248 

13975 

99019 

15701 

98760 

58 

4 

1 

3 

08803 

99H12 

10540 

99443 

12274 

99244 

14004 

99015 

15730 

98755 

57 

4 

2 

4 

08831 

99()09 

10569 

99440 

12302 

99240 

14033 

99011 

15758 

98751 

56 

4 

2 

0 

08860 

99607 

10.597 

99437 

12331 

992.37 

14061 

99006 

15787 

98746 

55 

4 

3 

6 

7 

08889 

99604 

10626 

99434 

12360 
12389 

992:'.;! 
99230 

14090 

99002 

15816 

98741 

54 

4 

3 

08918 

99602 

10655 

99431 

14119 

98998 

15845 

98737 

53 

4 

4 

S 

08947 

99599 

10684 

99428 

12418 

99226 

14148 

98994 

15873 

98732 

52 

3 

4 

9 

08976 

99596 

10713 

99424 

12447 

99222 

14177 

98990 

15902 

98728 

51 

3 

5 

10 

09005 

99594 

10742 

99421 

12476 

99219 

14205 

98986 

15931 

98723 

50 

3 

5 

n 

09034 

99591 

10771 

99418 

12504 

99215 

14234 

98982 

15959 

98718 

49 

3 

6  1  12 

09063 

99588 

10800 

99415 

125.33 

99211 

14263 

98978 

15988 

98714 

48 

3 

6  13 

09092 

99586 

10829 

99412 

12562 

99208 

14292 

98973 

16017 

98709 

47 

3 

7  14 

09121 

99583 

10858 

99409 

12.591 

99204 

14320 

98969 

16046 

98704 

46 

7  15 

09150 

99580 

10887 

99406 

12620 

99200 

14349 

98965 

16074 

98700 

45 

8  ;  16 

09179 

99578 

10916 

99402 

12649 

99197 

14378 

98961 

16103 

98695 

.44 

8  17 

09208 

99575 

10945 

99399 

12678 

99193 

14407 

98957 

16132 

98690 

43 

9  :  18 

09237 

99572 

10973 

99396 
99393 

12706 

99189 
l)918ir 

14436 
14464 

98953 

16160 

98686 

42 

9  19 

09266 

99570 

11002 

12735 

98948 

16189 

98681 

41 

10  20 

09295 

99567 

11031 

99390 

12764 

99182 

14493 

98944 

16218 

98676 

40 

3 

10  21 

09324 

99564 

11060 

99386 

12793 

99178 

14522 

98940 

16246 

98671 

39 

3 

11  22 

09353 

99562 

11089 

99383 

12822 

99175 

14551 

98936 

16275 

98667 

38 

3 

11  1  23 

09382 

99559 

11118 

99380 

12851 

99171 

K580 

98931 

16304 

98662 

37 

2 

12  24 

12  25 

09411 
09440 

99556 
99553 

11147 
11176 

99377 

12880 

99167 

14608 

98927 

16333 

98657 

36 

2 

99374 

12908 

99163 

14637 

98923 

16361 

98652 

35 

2 

13  26 

09469 

99551 

11205 

99370 

12937 

99160 

14666 

98919 

16390 

98648 

34 

2 

13  ,  27 

09498 

99548 

11234 

99367 

12966 

99156 

14695 

98914 

16419 

98643 

33 

2 

14  1  28 

09527 

99545 

11263 

99364 

12995 

99152 

14723 

98910 

16447 

98638 

32 

2 

14  29 

09556 

99542 

11291 

99360 

13024 

99148 

14752 

98906 

16476 

98633 

31 

2 

15  30 
15  31 

09585 

99540 

11320 

99357 

13053 

99144  1  14781 

98902 

16505 
16533 

98629 

30 

2 

U9614 

99537 

11.349 

99354 

13081 

99141 

14810 

98897 

98624 

29 

2 

15  32 

09642 

99534 

11378 

99351 

13110 

99137 

14838 

98893 

16562 

98619 

28 

2 

16  33 

09671 

99531 

11407 

99347 

13139 

99133 

14867 

98889 

16591 

98614 

27 

2 

16  34 

09700 

99528 

11436 

99344 

13168 

99129 

14896 

98884 

16620 

98609 

26 

2 

17  35 

09729 

99526 

11465 

99341 

13197 

99125 

14925 

98880 

16648 

98604 

25 

2 

17  36 

09758 

99523 

11494 

99337 

13226 

99122 

14954 

98876 

16677 

98600 

24 
23 

2 

18  1  37 

09787 

99520 

11.523 

99334 

132.54 

99118 

14982 

98871 

16706 

98595 

2 

18  1  38 

09816 

99517 

11.552 

99331 

13283 

99114 

1.5011 

98867 

16734 

98590 

22 

19  '  39 

09845 

99514 

11580 

99327 

13312 

99110 

15040 

98863 

16763 

98585 

21 

19  40 

09874 

99511 

11609 

99324 

13341 

99106 

15069 

98858 

16792 

98580 

20 

20  41 

09903 

99508 

11638 

99320 

13370 

99102 

15097 

98854 

16820 

98575 

19 

20  ;  42 

09932 

99506 

11667 

99317 

13399 

9909H 

15126 

98849 

16849 

98570 

18 

21  i  43 

09961 

99503 

11696 

99314 

13427 

99094 

15155 

98845 

16878 

98565 

iV 

21 

44 

09990 

99500 

11725 

99310 

13456 

99091 

151S4 

98841 

16906 

98561 

16 

22 

45 

10019 

99497 

11754 

99.307 

13485 

99087 

15212 

98836 

16935 

98556 

lb 

22 

46 

10048 

99494 

11783 

99303 

1.3514 

99083 

15241 

98832 

16964 

98551 

14 

23 

47 

10077 

99491 

11812 

99300 

13543 

99079 

15270 

98827 

16992 

98546 

13 

23 

48 

10106 

99488 

11840 

99297 

1.3572 

99075 

15299 

98823 

17021 

98.541 

12 
11 

24  ;  49 

10135 

99485 

11869 

99293 

13600 

99071 

15327 

98818 

17050 

98536 

24  50 

10164 

99482 

11898 

99290 

13629 

99067 

15356 

98814 

17078 

98531 

10 

25  51 

10192 

99479 

11927 

99286 

13658 

99063 

1.5385 

98809 

17107 

98526 

9 

25  ;  52 

10221 

99476 

11956 

99283 

13687 

99059 

15414 

98805 

171.36 

98521 

8 

26  1  53 

10250 

99473 

11985 

99279 

13716 

99055 

1.5442 

98800 

17164 

98516 

V 

0 

26  54 

10279 

99470 

12014 

99276 

13744 

99051 

15471 

98796 

17193 

98511 

6 

0 

27  55 

10308 

99467 

12043 

99272 

13773 

99047 

15500 

98791 

1V222 

98506 

b 

0 

27  56 

10337 

99464 

12071 

99269 

13802 

99043 

15529 

98787 

17250 

98501 

4 

0 

28  57 

10366 

99461 

12100 

99265 

13831 

99039 

1.5557 

98782 

.17279 

98496 

3 

0 

28  !  58 

10395 

99458 

12129 

99262 

13860 

99035 

1.5586 

98778 

17308 

98491 

2 

0 

29 

59 

10424 

99455 

121.58 

99258 

13889 

99031 

1.5615 

98773 

17336 

98486 

1 

0 

29 

60 

10453 

99452 

12187 

99255 

13917 

99027 

15643 

98769 

17365 

98481 

0 

0 

N.cos. 

N.  sine. 

N.  COS. 

N.  sine. 

N.cos. 

N.  sine. 

N.  COS. 

N.  sine. 

N.  COS. 

N.  sine. 

M. 

84° 

8 

}° 

82° 

81° 

80° 
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TABLE  41. 

Kataral  Sinee  and  Cosinee. 

Prop. 

parta 

28 

- 

11 

° 

- 

»o 

14" 

Prop, 

parts 

6 

6 

M. 

0 

K.  sine. 

N.  coe. 

N.slne. 

N.  coe. 

N.  Bine. 

N.C06. 

N.idne. 

N.coe. 

N.Bine. 

N.coe. 

60 

0 

17365 

98481 

19081 

98163 

20791 

97815 

22495 

97437 

24192 

97030 

0 

1 

17393 

98476 

19109 

98157 

20820 

97809 

22523 

97430 

24220 

97023 

59 

6 

1 

2 

17422 

98471 

19138 

98152 

20848 

97803 

22,552 

97424 

24249 

97015 

58 

6 

1 

3 

17451 

98466 

19167 

98146 

20877 

97797 

22580 

97417 

24277 

97008 

57 

6 

2 

4 

17479 

98461 

19195 

98140 

20905 

97791 

22608 

97411 

24305 

97001 

56 

6 

2 

5 

17508 

98455 

19224 

98136 

20933 

97784 

22637 

97404 

24.3:53 

96994 

55 

6 

3 
3 

6 

7 

17537 
17565 

98460 

19252 

98129 

20962 

97778 
97772 

22665 
22693 

97:598 
97:591 

24,362 
'24:590 

96987 
'96980 

.54 
53 

5 

98446 

19281 

98124 

20990 

4   8 

17594 

98440 

19309 

98118 

21019 

97766 

22722 

97:584 

24418 

96973 

52 

5 

4   9 

17623 

98435 

19338 

9S112 

21047 

97760 

227,50 

97378 

24446 

96966 

51 

5 

5  1  10 

17651 

98430 

19366 

98107 

21076 

977.54 

2277S 

97371 

24474 

969.59 

50 

5 

5  1  11 

17680 

98425 

19395 

9,H101 

21104 

97748 

22807 

973a5 

24.503 

96952 

49 

5 

6  12 
6  13 

17708 

98420 

19423 

98096 

21132 

97742 

228,35 
22863 

97:5.58 
97:5,51 

24531 
24.5,59 

96945 
969:5'7 

48 
47 

5_ 
5 

17737 

98414 

194.52 

98090 

2Ti61 

97735' 

7  14 

17766 

98409 

19481 

98084 

21189 

97729 

22892 

97345 

24.5,S7 

969:50 

46 

5 

7  15 

17794 

98404 

19509 

98079 

21218 

97723 

22920 

97338 

24615 

96923 

45 

5 

7   16 

17823 

98:599 

19538 

98073 

21246 

97717 

22948 

97:531 

24644 

96916 

44 

4 

8  17 

17862 

98394 

19566 

9S067 

21275 

97711 

22*177 

97325 

24672 

96909 

43 

4 

8  18 

17880 

98389 

19595 

98061 

21303 

97705 

2:5005 

97318 

24700 

9(>902 

42 

4 

9  19 

17909 

98383 

19623 

98056 

21331  1  9769S 

2.3033 

97311 

"2472.H' 

968it4 

41 

4 

9  20 

17937 

98378 

19662 

98a50 

2i:i60  1  97692 

230»>2 

97304 

247,56 

96S87 

40 

4 

10  21 

17966 

98373 

19680 

98044 

2i:i88  97686 

23090 

97298 

247.S4 

96880 

39 

4 

10  22 

17995 

98368 

19709 

980.39 

21417  97680 

23118 

97291 

2481:! 

96S73 

38 

4 

11  23 

18023 

98362 

19737 

9S03;i' 

21445  97673 

23146 

97284 

24.S41 

96,S(i6 

37 

4 

11 
12 

24 

18062 

98357 

19766 
19794 

98027 
98021 

21474  97667 
21502  1  97661 

23175 
2320:! 

97278 
97271' 

24.S69 
24897 

9as.58 
96851' 

.36 
35 

4 
4 

25 

18081 

98362 

12 

26 

18109 

98347 

19823 

9S016 

21530  ,  976.5.5 

23231 

97264 

24925 

S»t»<44 

:54 

3 

13 

27 

18138 

98341 

19a'il 

98010 

21.5.59  97648 

23260 

97257 

249,54 

96837 

33 

3 

13 

28 

18166 

98336 

19880 

98004 

215,87  ;  97642 

23288 

97251 

249.S2 

96829 

32 

3 

14 

29 

18196 

98.331 

19908 

97998 

21616  976.36 

2:!31t;  '  97244 

2,5010 

it6,S22 

31 

3 

14 
14 

30 
31 

18224 

98325 
98320 

19937 
19965 

97992 
97987 

21644  97630 
21672  ;  97623 

2:!:!4.'.  iC-.':;: 
23:!7:i  "972:!U 

2503S 
2,5tHi6 

9(W15 

30 

3 

18262 

9tW07 

29 

3 

15 

32 

18281 

98315 

19994 

97981 

21701 

97617 

2:moi 

97223 

25094 

96800 

28 

3 

15 

33 

18309 

98310 

20022 

97975 

21729 

97611 

2,3429 

97217 

25122 

96793 

27 

3 

16  34 

18338 

98304 

20051 

97969 

217.58 

97604 

2:5458 

97210 

25151 

96786 

26 

3 

16  1  35 

18:167 

98299 

20079 

97963 

21786 

97598 

23486 

97203 

25179 

96778 

25 

3 

17  '  36 

18395 

98294 

20108 

97958 

21814  '  97.592 

2.3514 

97196 

25207 

96771 

24 

2 

17 

37 

18424 

"  98288" 

20i:i6 

97952 

21843  1  97,585 

"2:5.542  97189 

252:5.5 

96764 

23 

2~ 

18 

38 

18452 

98283 

20165 

97946 

21871  97579 

2:5571   97182 

2526:5 

96756 

22 

2 

18 

39 

18481 

98277 

20193 

97940 

21899  !  97573 

2:5.599  97176 

2.5291 

9ti749 

21 

2 

19 

40 

18509 

98272 

20222 

979:« 

21928  97566 

23627  97169 

25320 

96742 

20 

2 

19 

41 

18538 

98267 

20250 

9792H 

21956  ;  97560 

2:56.56  97162 

25348 

967:!4 

19 

2 

20 
20 

42 

18567 

98261 

20279 

97922 

21985  97.553 

2:5684  971.55 

25:!76 
2.54(M 

96727 
"96719 

IS 
17 

2 

43 

18596 

98256 

20307 

97916 

22013  97547 

23712  97148 

21  44 

18624 

982.W 

20.3:?6 

97910 

22(M1   97.541 

2.3740  97141 

254:12 

96712 

16 

2 

21  i  45 

186.=.2 

9H245 

20:Vi4 

97SH)5 

22070  975:M 

23769  971:54 

2.54tiO 

967a5 

15 

2 

21   46 

186«1 

98240 

20.393 

978>I9 

22(I9S  9752S 

2:5797  ,  97127 

2.5488 

9ti<>97 

14 

1 

22  47 

18710 

982;{4 

20421 

9789:! 

22126  97521 

23825  97120 

2.5516 

9tWi)0 

13 

1 

22  48 

18738 

98229 

204.50 

97HS7 

221.5.5  97515 

2.58.53  97113 

2.5545 

96»)82 

12 

1 

23 

49 

18767 

98223 

2047,H 

97881 

221H3'  97.508 

'2,5,SS2  ,  97106 

2557:5 

96675 

11 

1 

23 

50 

18795 

98218 

20507 

97875 

22212  97.502 

2:!9I0 

97100 

25601 

96667 

10 

1 

24 

51 

18824 

98212 

2a5:?5 

9786il 

22240  1  97496 

23938 

97093 

2.5629 

96660 

9 

1 

24 

52 

isaw 

98207 

20563 

978(i3 

22268  974.S9 

2,3<Hi6 

97086 

2.5657 

966,5:! 

s 

1 

26 

53 

18881 

98201 

2a592 

978.57 

22297  ;  97483 

2:5itfi5  1  97079 

256,S5 

9»uq5 

7 

1 

25 
26 

64 
"55 

ISillO 

98196 

20620 

97.'<,5] 

22325 

97476 
97470 

24023  '  97072 
24051  ;  97065 

25713 
25741 

9(i«i;!8 
"iMUviO 

6 
5 

1 

18938 

98190 

20649 

97845 

22:«:{ 

1 

26 

56 

18967 

9SlS.'i 

20677 

978:«1 

22:?82  I  9746:! 

24079  1  97^58 

25769 

96623 

4 

0 

27 

67 

18995 

98r79 

20706 

978:« 

22410  97457 

24108  '  97051 

2579S 

i«i615 

3 

0 

27 

68 

19024 

98174 

207,34 

97827 

224:{8  974.50 

241:56  !  97(H4 

25826 

tHi«>fl8 

2 

0 

28 

59 

19ft'i2 

9SltW 

20763 

97821 

22467  1  97444 

24164 

97037 

258.54 

}Hi»i(X) 

1 

0 

28 

60 

19081 

98163 

20791 

97815 

22495  1  97437 

24192 

97030 

25882 

96593 

0 

0 

N.com 

N.  line. 

N.oos. 

N.dne. 

N.  coa.  |n.  line 

N.  COS. 

N.  sine. 

N.coe. 

N.  line. 

M. 

' 

I 

»' 

It 

o 

75° 

■■•' 

ii" 

TABLE  41. 
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Natural  Sines  and  Cosines. 

Prop, 
parts 
i!7 

16° 

16 

° 

17° 

18° 

19° 

Prop. 

parts 

9 

M. 

N.sine. 

N.cos. 

N.sine. 

N.  COS. 

N.siue. 

N.  cus. 

N.sine. 

N.COS. 

N.  sine. 

N.cos. 

0 

0 

25882 

96593 

27564 

96126 

29237 

95630 

30902 

95106 

32557 

94552 

60 

9 

0 

1 

25910 

96585 

27592 

96118 

29265 

95622 

30929 

95097 

32584 

94542 

59 

9 

1 

2 

25938 

96578 

27620 

96110 

29293 

95613 

30957 

95088 

32612 

94533 

58 

9 

1 

3 

25966 

96570 

27648 

96102 

29321 

95605 

30985 

95079 

32639 

94523 

57 

9 

2 

4 

25994 

96562 

27676 

96094 

29.348 

95596 

31012 

95070 

32667 

94514 

56 

8 

o 

5 

26022 

96555 

27704 

96086 

29376 

95588 

31040 

95061 

32694 

94504 

55 

» 

3 

6 

7 

26050 
26079 

96547 

27731 

96078 
96070 

29404 
29432 

95579 

"9.5571" 

31068 

95052 
9"504,3" 

32722  1  94495 

.54 
53 

8 
8 

3 

96540 

27759 

31095 

32749 

94485 

4 

8 

26107 

96532 

27787 

96062 

29460 

9.5562 

31123 

95033 

32777 

94476 

52 

8 

4 

9 

26135 

96524 

27815 

96054 

29487 

955.54 

311.51 

95024 

32804 

94466 

51 

8 

5 

10 

26163 

96517 

27843 

96046 

29515 

95545 

31178 

95015 

32832 

94457 

50 

8 

5 

11 

26191 

96509 

27871 

96037 

29543 

95536 

31206 

95006 

32859 

94447 

49 

0 

12 

26219 

96.502 

27899 

96029 

29571 

95528 

31233 

94997 

32887 

94438 
94428 

48 
47 

7 

6 

13 

26247 

96494 

27927 

96021 

29599 

95519 

31261 

94988 

32914 

6 

14 

26275 

96486 

27955 

96013 

29626 

95511 

31289 

94979 

32942 

94418 

46 

7 

7 

15 

26303, 

96479 

27983 

96005 

29654 

95502 

31316 

94970 

32969 

94409 

45 

7 

7 

16 

26331 

96471 

28011 

95997 

29682 

95493 

31344 

94961 

32997 

94399 

44 

7 

8 

17 

26359 

96463 

28039 

95989 

29710 

95485 

31372 

94952 

33024 

94390 

43 

6 

8 

18 
19 

26387 
26415 

96456 

28067 

95981 

29737 

95476 

31399 
31427 

94943 

33051 

94380 

42 
41 

6 

9 

96448 

28095 

95972 

29765 

95467 

94933 

33079 

94370 

6 

9 

20 

26443 

96440 

28123 

95964 

29793 

95459 

31454 

94924 

33106 

94361 

40 

6 

9 

21 

26471 

96433 

28150 

95956 

29821 

95450 

31482 

94915 

33134 

94351 

39 

6 

10 

22 

26500 

96425 

28178 

95948 

29849 

95441 

31510 

94906 

33161 

94342 

38 

6 

10 

23 

26528 

96417 

28206 

95940 

29876 

95433 

31537 

94897 

33189 

94332 

37 

6 

11 

24 

26556 

96410 

28234 

95931 

29904 

95424 

31565 

94888 

33216 

94322 

36 

5 

11 

25 

26584 

96402 

28262 

95923 

29932 

95415 

31593 

94878 

33244 

94313 

35 

5 

12 

26 

26612 

96394 

28290 

95915 

29960 

95407 

31620 

94869 

33271 

94303 

34 

5 

12 

27 

26640 

96386 

28318 

95907 

29987 

95398 

31648 

94860 

33298 

94293 

33 

5 

13 

28 

26668 

96379 

28346 

95898 

30015 

95389 

31675 

94851 

33326 

94284 

32 

5 

13 

29 

26696 

96371 

28374 

95890 

30043 

95380 

31703 

94842 

33353 

94274 

31 

5 

14 

30 

26724 

96363 

28402 

95882 

30071  1  95372 

31730 

94832 

33381 

94264 
94254 

30 
29 

5 
4 

14 

31 

26752 

96355 

28429 

9587} 

30098 

95363 

31758 

94823 

33408 

14 

32 

26780 

96347 

28457 

95865 

30126 

95354 

31786 

94814 

33436  94245 

28 

4 

15 

33 

26808 

96.340 

28485 

95857 

30154 

95345 

31813 

94805 

33463  94235 

27 

4 

15 

34 

26836 

96332 

28513 

95849 

30182 

95337 

31841 

94795 

33490  94225 

26 

4 

16 

35 

26864 

96324 

2a541 

95841 

30209 

95328 

31868 

94786 

33518  1  94215 

25 

4 

16 

36 

26892 

96316 

28569 

95832 
95824 

30237 

95319 

31896 

94777 

33545 

94206 
94196 

24 
23 

4 

17 

37 

26920 

96308 

28597 

30265 

95310 

31923 

94768 

33573 

3 

17 

38 

26948 

96301 

28625 

95816 

30292 

95.301 

31951 

947.58 

33600  94186 

22 

3 

18 

39 

26976 

96293 

28652 

95807 

30320 

95293 

31979 

94749 

33627 

94176 

21 

3 

18 

40 

27004 

96285 

28680 

95799 

30348 

95284 

32006 

94740 

33655 

94167 

20 

3 

18 

41 

27032 

96277 

28708 

95791 

30376 

95275 

32034 

94730 

33682 

94157 

19 

3 

19 
19 

42 
43 

27060 

27088 

96269 

28736 

95782 
95774 

.30403 

95266 
95257 

32061 

94721 

33710 

94147 

18 
17 

3 
3 

96261 

28764 

30431 

32089 

94712 

33737  94137 

20 

44 

27116 

96253 

28792 

95766 

30459 

95248 

32116 

94702 

33764 

94127 

16 

2 

20 

45 

27144 

96246 

28820 

95757 

30486 

95240 

32144 

94693 

33792 

94118 

15 

2 

21 

46 

27172 

96238 

28847 

95749 

30514 

95231 

32171 

94684 

3.3819 

94108 

14 

•> 

21 

47 

27200 

96230 

28875 

95740 

30.542 

95222 

32199 

94674 

33846 

94098 

13 

2 

22 

22 

48 

27228 

96222 

28903 
28931 

95732 
95724 

30570 
30597 

95213 
95204 

32227 
32254 

94665 
94656 

33874 
33901 

94088 
94078 

12 
11 

2 

49 

27266 

96214 

2 

23 

50 

27284 

96206 

28959 

95715 

30625 

95195 

32282 

94646 

33929 

94068 

10 

2 

23 

51 

27312 

96198 

28987 

95707 

30653 

95186 

32309 

94637 

33956 

94058 

9 

1 

23 

52 

27340 

96190 

29015 

95698 

30680 

95177 

32337 

94627 

33983 

94049 

8 

1 

24 

53 

27368 

96182 

29012 

95690 

30708 

95168 

32364 

94618 

34011 

94039 

/ 

1 

24 
25' 

54 
"55 

27396 

96174 
96166" 

29070 
29038 

95681 
95673 

30736 

951.59 

32392 
"32419 

94609 
94.599 

34038 
34065 

94029 

6 

1 

27424 

30763 

951.50 

94019 

5 

1 

2.5 

56 

27452 

961.58 

29126 

95664 

30791 

95142 

32447 

94590 

34093 

94009 

4 

1 

26 

57 

27480 

961.50 

291.54 

95656 

30819 

95133 

32474 

94580 

34120 

9.3999 

3 

0 

26 

58 

27508 

96142 

29182 

95647 

30846 

95124 

32.502  94571 

34147 

93989 

2 

0 

27 

59 

27536 

96134 

29209 

956.39 

30874 

95115 

32529 

94561 

34175 

93979 

1 

0 

27 

60 

27564 

96126 

29237 

95630 

30902 

95106 

32557 

94552 

.34202 

93969 

0 

0 

N.  COS. 

N.sine. 

N.cos. 

N.sine. 

N.  COS. 

N.sine. 

N.COS. 

N.  sine. 

N.cos. 

N.sine. 

M, 

74° 

7; 

° 

;oo 

70^ 
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TABLE  41. 

Natural  Sines  and  Cosines. 

Prop, 
paitii 

s; 

- 

810 

840 

tr> 

84" 

Prop. 

parts 

11 

M. 

N.  dne. 

K.  COS. 

N.  sine. 

N.  COS. 

X.  sine.  1  N.  cos. 

N.  sine. 

N.  COS. 

X.  sine. 

N.  COS. 

0 

0 

:«202 

93969 

:«8;}7 

9.3.358 

37461  !  92718 

.39073 

920.50 

40674 

913.55 

60 

11 

0 

1 

:«229 

93959 

.3.5864 

9:1348 

37488     92707 

:59100 

920.39 

407IX) 

91:543 

59 

11 

1 

2 

34257 

93949 

:i5891 

93337 

37515  1  92697 

39127 

92028 

40727 

913.31 

58 

11 

1 

3 

34284 

93939 

.3.5918 

93327 

37542     92686 

:591.53 

92016 

4075:5 

91319 

57 

10 

2  1     4 

:M311 

93929 

.%945 

93316 

37569  !  92675 

:59180 

920<15 

407.'<0 

91:507 

.56 

10 

2       5 

34339 

93919 

:{5973 

93:i06 

37595  '  92664 

39207 

91994 

408O6 

912<i5 

.55 

10 

3  1    6 

343()t) 
.•54393 

93909 
93899 

;560(K) 

:W()27 

93295 

9328.5 

37622      92653 
':17649  1  92(>42" 

392:54 
39260 

91982 

40833 

91283 

.54 

10 

3 

/ 

"91971" 

40S60 

'91272 

'53 

10 

4 

8 

34421 

93889 

.3tM)54 

932/4 

37676     92631 

39287 

919.59 

40886 

91260 

52 

10 

4 

9 

34448 

93879 

;m)si 

93264 

37703     92620 

:59314 

91948 

40913 

91248 

51 

9 

5 

10 

34475 

93869 

36108 

93253 

377:M     92609 

39:541 

919:56 

409.39 

912:56 

50 

9 

5 

11 

:}4503 

938.59 

.36i:i5 

93243 

37757     92.598 

39.567 

91925 

40966 

91224 

49 

9 

5 
6 

12 

;«530 

93849 

:wit>2 

93232 
93222 

37784  1  92587 
37811      92576 

39:594 
:5942r 

91914 
91902 

40992 
41019 

91212 
9 1200 

48 
47" 

9 
'9~ 

13 

;«557 

93839 

36190 

6 

14 

34684 

93829 

:^6217 

9.3211 

37838  '  92565 

39448 

91891 

41045 

91188 

46 

8 

7  1  lo 

34612 

93819 

36244 

93201 

37865  1  92.5.54 

39474 

91879 

41072 

91176 

45 

8 

7      Hi 

34639 

9380it 

:W271 

931!H) 

37892  1  92.543 

:59501 

91868 

41098* 

91164 

44 

8 

8  ;  17 

■Mimi 

9379i» 

36298 

93180 

37919  1  92.532 

:59528 

9ia56 

41125 

91152 

43 

8 

8      18 

34694 

93789 

:16325 

93169 

37946  1  92521 

39.5.55 

91845 

41151 

91140 

42 

8 

9      19 

34721 

93779" 

36:i52 

931.59 

.37973     92510 

:59.581 

91.833 

41178 

9ir2"8 

41 

8 

9     20 

34748 

93769 

:{6:}79 

93148 

37999     92499 

.39608 

91822 

412<14 

91116 

40 

7 

9     21 

34775 

937.59 

3W06 

93137 

:{8026     92488 

:596;55 

91810 

41231 

91104 

39 

7 

10     22 

34803 

93748 

3«M.34 

93127 

38053     92477 

.39r>61 

917i«) 

412.57 

91092 

38 

7 

10     23 

;J4830 

937:18 

:i»i461 

93116 

.■{8080      92466 

.39688 

91787 

412.84 

91080 

37 

7 

11      24 
11      25" 

34867 
34884 

93728 

:«>488 
3tv)1.5" 

9: '.106 
9:i0!'5 

38107      92455 
381.34      92444 

.39715 
;59741 

91775 
917t>4 

41310 
41337 

91068 
"910.36^ 

:56 
35 

6 

93718 

12     2(i 

34912 

93708 

.36.542 

930S4 

:18161  j  924:12 

.39768 

917.52 

41:56:5 

91044 

:54 

6 

12     27 

:{4939 

93698 

:}6.569 

9:1074 

:)8188  '  92421 

39795 

91741 

41.390 

91032 

33 

6 

13     28 

.34966 

93688 

36.596 

9:i063 

.3.8215  '  92410 

39822 

91729 

41416 

91020 

32 

6 

13      2!> 

.34993 

93677 

3662;j 

9.3052 

:!S241      92:199 

;59,S48 

91718 

41443 

91008 

31 

6 

14      30 

35021 

93667 

36t«0 

9.3042 

3SL>HS  '92:i8S 
:iSL'<l5      92:577 

39875 
:59902 

9170t> 
91694 

41469 
414!t6 

90<«)6 
909,84 

.30 
29 

(i 

6 

14 

31 

3.5(")48 

936.57 

:iti677 

9:i03l 

14 

32 

35075 

93647 

36704 

9:!020 

:5S322      92:56l> 

39928 

9l6,s;i 

41522 

90972 

28 

►    5 

15 

33 

a5102 

93637 

:«>731 

9:«)io 

:58349      92:5.55 

39(t55 

91671 

41.549 

90i»60 

27 

5 

15 

34 

.•»i;50 

93626 

:{6758 

92999 

38376     92:54:5 

:59982 

916ti0 

41575 

90!M8 

26 

6 

It) 

:i5 

:«157 

93616 

:«785 

929S8 

38403      92332 

40008 

91t>48 

41602 

90<136 

2.5 

6 

lt> 

36 

a5184 

9.3606 

:16812 

92978 

.584:50     92:521 

400.55 

91636 

41628 

90924 

24 

4 

17 

37" 

36211 

93596 

:568:«» 

92967 

.38456    '92310 

4"0(Hi2 

91625 

416.55 

'.tOitfl 

23 

4 

17 

38 

35239 

936*5 

;i6,867 

92it.56 

3H483  !  922<H> 

40088 

91613 

41681 

!I08<W 

22 

4 

18 

39 

35266 

93575 

36894 

92945 

38510  :  92287 

40115 

91601 

41707 

90.887 

21 

4 

18 

40 

36293 

93665 

36921 

929:!5 

:585:57  i  92276 

40141 

91.590 

417.34 

90875 

20 

4 

18 

41 

35320 

93565 

36948 

92924 

:5S564  :  92265 

40168 

91578 

41760 

90,86:5 

19 

3 

lit 

42 

35347 

93544 

36975 

92!tl3 

38591    i  922.54 

40195 

91.566 

417R7 

90,851 

18 

3 

19 

43 

35375' 

936.34 

:17002 

92902 

38617  ,  92243 

40221 

91.55.5^ 

41813 

908:!9 

17 

3 

20 

44 

3.5402 

93524 

37029 

92892 

.38644  1  922:51 

40248 

91.^43 

41.840 

90826 

16 

3 

20 

45 

;i5429 

93514 

370.56 

928S1 

.38671   I  92220 

40275 

91531 

4186(5 

tK1814 

15 

3 

21 

46 

35456 

93.503 

37083 

92870 

:5,8698  1  92209 

40.301 

91519 

41892 

90802 

14 

3 

21 

47 

:i5484 

9.3493 

:i7110 

92.8.59 

.38725      92198 
.387.52«J  92186 

40328 

91.508 

41919 

90790 

13 

22 

48 

3.5511 

9:i48;< 

:171.37 

92849 

40;555 

91496 

41945 

90778 

12 

2 

22 

49 

366;« 

93472 

37UH 

928:W 

":58778    "92175 

40:581 

91484 

41972 

"907ii<i 

11 

2 

23 

60 

.•«>56.5 

9:i462 

:ci9i 

92H27 

:5,S805  ;  92164 

40408 

91472 

41998 

90753 

10 

2 

23 

61 

36592 

93452 

37218 

92816 

:!S832  '  92152 

404:54 

91461 

42024 

90741 

9 

2 

23 

52 

35619 

9.3+1 1 

37245 

92805 

:58S59      92141 

40461 

91449 

42051 

90729 

8 

1 

24 

63 

35647 

93431 

37272 

92794 

.3.S.8.S6  1  921:50 

404,88 

914.57 

42077 

90717 

7 

1 

24 
26 

54 
65" 

:i5674 
:«70I 

93420 

9;«io 

37299 
37326 

92784 
92773 

;5.S912  1  92119 
:58939      92107 

40514 
40.541 

91425 
91414 

42104 
421:50 

90704 
lK)(St2 

(5 
5 

1 

1 

26 

m 

:J5728 

93400 

37:1.53 

92762 

3.S966  1  92lV.>6 

40567 

91402 

421.56 

90tkH() 

4 

1 

2tt 

57 

:«765 

9.3389 

37:180 

92751 

:58;»9:i  1  92085 

4a594 

9i:5!H) 

42183 

9<>)68 

3 

1 

2tl 

58 

.35782 

93379 

37407 

92740 

3>,H120      92073 

404521 

91378 

42209 

90«i.55 

2 

0 

27 

59 

3.5810 

93.36H 

374:»4 

92729 

:59(M6     92062 

40647 

91.566 

422*5 

90643 

1 

0 

27 

00 

35837 

9:1358 

37461 

92718 

:59073     92a50 
N.  CM.  j  N.  Sim-. 

40674 

91.3.55 

42262 

90*5.31 

N,  Kill.- 

0 

M 

0 

N.  cm. 

N.  Hint'. 

.N.  ('06. 

N.  sine. 

N.c<». 

ir^,»v 

-  - 

0S° 

680 

87° 

00° 

« 

" 

TABLE  41. 
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Natural  Sines  and  Cosines. 

Prop. 

parts 

26 

25° 

^6° 

2 

7° 

28° 

29° 

Prop. 

parts 

14 

M. 

N.  sine. 

'•    N.  COS. 

N.  sine. 

N.  COS. 

N.  sine. 

N.  COS. 

N.  sine. 

N.  COS. 

N.  sine. 

N.  COS. 

0 

0 

42262 

90631 

43837 

89879 

45399 

89101 

46947 

88295 

48481 

87462 

60 

14 

0 

1 

42288 

90618 

43863 

89867 

45425 

89087 

46973 

88281 

48506 

87448 

59 

14 

1 

2 

42315 

90606 

43889 

89854 

45451 

89074 

46999 

88267 

48532 

87434 

58 

14 

1 

3 

42341 

90594 

43916 

89841 

45477 

89061 

47024 

88254 

48.557 

87420 

57 

13 

2 

4 

42367 

90582 

43942 

89828 

45503 

89048 

47050 

88240 

48583 

87406 

56 

13 

2 

5 

42394 

90569 

43968 

89816 

45529 

89035 

47076 

88226 

48608 

87391 

55 

13 

3 

6 

42420 

90557 

43994 

89803 

45554 

89021 

47101 

88213 

486:14 

87377 

54 

13 

3 

7 

42446 

90545" 

44020 

89790 

45580 

8900Sr 

47127 

88199 

48659 

87363 

53 

12 

3 

8 

42473 

90532 

44046 

89777 

45606 

88995 

47153 

88185 

48684 

87.349 

52 

12 

4 

9 

42499 

90520 

44072 

89764 

45632 

88981 

47178 

88172 

48710 

87335 

51 

12 

4 

10 

42525 

90507 

44098 

89752 

45658 

88968 

47204 

88158 

48735 

87321 

50 

12 

5 

11 

42552 

90495 

44124 

89739 

45684 

88955 

47229 

88144 

48761 

87306 

49 

11 

5 

12 

42578 

90483 

44151 

89726 

45T10  1  88942 

47255 

88130 

48786 

87292 

48 

11 

6 

13 

42604 

90470 

44177 

89713 

45736 

88928 

47281 

88117 

48811 

87278 

47 

11 

6 

14 

42631 

90458 

44203 

89700 

45762 

88915 

47306 

88103 

48837 

87264 

46 

11 

7 

15 

42657 

90446 

44229 

89687 

45787 

88902 

47332 

88089 

48862 

87250 

45 

11 

7 

16 

42683 

90433 

44255 

89674 

45813 

88888 

47358 

88075 

48888 

872.35 

44 

10 

7 

17 

42709 

90421 

44281 

89662 

45839 

88875 

47383 

88062 

48913 

87221 

43 

10 

8 
8 

18 
19 

42736 

90408 

44307 

89649 

45865 

88862 
88848 

47409 
47434 

88048 
88034 

48938 

87207, 

42 

10 

42762 

90396 

44333 

89636 

45891 

48964 

87193 

41 

10 

9 

20 

4278S 

90383 

44359 

89623 

45917 

88835 

47460 

88020 

48989 

87178 

40 

9 

9 

21 

42815 

90371 

44385 

89610 

45942 

88822 

47486 

88006 

49014 

87164 

39 

9 

10 

99 

42841 

90358 

44411 

89597 

45968 

88808 

47511 

87993 

49040 

87150 

38 

9 

10 

23 

42867 

90346 

44437 

89584 

45994 

88795 

47537 

87979 

49065 

871.36 

37 

9 

10 

24 
25 

42894 
42920 

90334 
90321 

44464 

89571 

46020 
46046 

88782 
88768 

47562 

87965 

49090 

87121 

36 

8 

11 

44490 

89558 

47588 

87951 

49116 

87107 

35 

8 

11 

26 

42946 

90309 

44516 

89545 

46072 

88755 

47614 

87937 

49141 

87093 

34 

8 

12 

27 

42972 

90296 

44542 

89532 

46097 

88741 

47639 

87923 

49166 

87079 

33 

8 

12 

28 

42999 

90284 

44568 

89519 

46123 

88728 

47665 

87909 

49192 

87064 

32 

7 

13 

29 

43025 

90271 

44594 

89506 

46149 

88715 

47690 

87896 

49217 

87050 

31 

7 

13 
13 

30 
31 

43051 
43077 

90259 

44620 

89493 

46175 

88701 

47716 
47741 

87882 

49242 

87036 

30 
29 

7 

90246 

44646 

89480" 

46201 

88688 

87868 

49268 

87021 

7 

14 

32 

43104 

90233 

44672 

89467 

46226 

88674 

47767 

87854 

49293 

87007 

28 

7 

14 

33 

43130 

90221 

44698 

89454 

46252 

88661 

47793 

87840 

49318 

86993 

27 

6 

15 

34 

43156 

90208 

44724 

89441 

46278 

88647 

47818 

87826 

49.344 

86978 

26 

6 

15 

35 

43182 

90196 

44750 

8942S 

46.304 

88634 

47844 

87812 

49369 

86964 

25 

6 

16 
16 

36 
37 

43209 
43235 

90183 

44776 

89415 
89402 

46330 
46355" 

88620 
88607 

47869 

87798 

49394 
49419" 

86949 
86935 

24 
23 

6 

90171 

44802 

47895 

87784 

5 

16 

38 

43261 

90158 

44828 

89389 

46381 

88593 

47920 

87770 

49445 

86921 

22 

5 

17 

39 

43287 

90146 

44854 

89376 

46407 

88580 

47946 

87756 

49470 

86906 

21 

5 

17 

40 

43313 

90133 

44880 

89363 

46433 

88566 

47971 

87743 

49495 

86892 

20 

5 

18 

41 

43340 

90120 

44906 

89350 

46458 

88553 

47997 

87729 

49521 

86878 

19 

4 

18 

42 

43366 

90108 

44932 

89337 

46484 

88539 

48022 

87715 

49546 

86863 
86849 

18 
17 

4 
4 

19 

43 

43392 

90095 

44958 

"  89324 

46510 

88526 

48048 

87701 

49571 

19 

44 

43418 

90082 

44984 

89311 

46536 

88512 

48073 

87687 

49596 

86834 

16 

4 

20 

45 

43445 

90070 

45010 

89298 

46561 

88499 

48099 

87673 

49622 

86820 

15 

4 

20 

46 

43471 

90057 

45036 

89285 

46587 

88485 

48124 

S7659 

49f;47 

86805 

14 

3 

20 

47 

43497 

90045 

45062 

89272 

46613 

8.S472 

481.50  S7ti45 

49672 

86791 

13 

3 

21 
21 

48 

49 

43523 

90032 
90019 

45088 
4.=S1I4 

89259 
Tw245 

46639 
46Hti4 

88458 
"SS44.5 

48175  '  .S7(i:!l 

4s2(ii  sTm;" 

496il7 
"4""vi7-J3" 

86777 
86762 

12 
11 

3 
3 

43549 

22 

50 

43575 

9(«l07 

45140 

89232 

46(;90 

.SS43! 

■isL'i'ii  s7(;(i:-! 

4974S 

86748 

10 

2 

22 

51 

43602 

89994 

45  Kit; 

89219 

46716 

8K417 

4S252  S75s;t 

49773 

86733 

9 

2 

23 

52 

43628 

89981 

45192 

89206 

46742 

88404 

48277 

87575 

49798 

86719 

8 

2 

23 

53 

43654 

89968 

45218 

89193 

46767 

88390 

48303 

87561 

49824 

86704 

7 

2 

23 

54 

43680 

89956 

45243 

89180 

46793 

88377 

48328 

87546 

49849 

86690 

6 

1 

24 

55 

43706 

89943 

45269 

89167 

46819 

88363 

48354" 

87532 

49874 

86675 

5 

1 

24 

56 

43733 

89930 

45295 

89153 

46844 

88349 

48379 

87518 

49899 

86661 

4 

1 

25 

57 

43759 

89918 

45321 

89140 

46870 

88336 

48405 

87504 

49924 

86646 

3 

1 

25 

58 

43785 

89905 

45347 

89127 

46896 

88322 

48430 

87490 

49950 

86632 

2 

0 

26 

59 

43811 

89892 

45373 

89114 

46921 

88308 

48456 

87476 

49975 

86617 

1- 

0 

26 

60 

43837 

89879 

45399 

89101 

46947 

88295 

48481 

87462 

50000 

86603 

0 

0 

N.  COS. 

N.  sine. 

N.  COS. 

N.  sine. 

N.  COS. 

N.  Sine. 

N.  COS. 

N.  sine. 

N.  COS. 

N.  sine. 

M.  1 

.. 

...       -1 

6 

i° 

62° 

6.0      1 

00° 
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' 

■^AHLE  41. 

Natural  Sinea  and  Cosines. 

Prop, 
pttru. 

2a 

80° 

SI 

" 

sr 

»S= 

S4° 

Prop, 
part}. 

M. 

N.  sine. 

N.  COS. 

N.  nine. 

N.008. 

N.aine. 

X.  COS. 

N.idne. 

N.  COS. 

N.sine.  N.  COS. 

16 

0 

0 

50000 

86603 

51504 

86717 

52992 

84Sft5 

54464 

83867 

56919  82904 

60 

16 

0 

1 

5002.") 

86588 

51529 

85702 

.53017 

.S47S9 

.54488  1  8:5851 

,5,5943  82887 

59 

16 

1 

2 

50ai0 

(S6573 

51,5.54 

85687 

53041 

S4774 

.54513  1  838:i5 

.5.5968  82871 

58 

15 

1 

3 

.50076 

86.559 

51579 

85672 

.53066 

,847.59 

.54.537   ,8:!819 

,55992  828.5.5 

57 

15 

2 

4 

.50101 

86.544 

51604 

8.5657 

53091 

8474:; 

.54.561   8:5.^04 

.56016   828:59 

.56 

15 

2 

5 

.50126 

86530 

51628 

85642 

.53115 

.S472S 

.54.5sii   8;57K8 

5t>040  82822 

55 

15 

3 

6 

.50151 

86515 

51653 

.85627 

,53140 

.84712 

.54610   83772 

.56064   82806 

.54 

14 

3 

7 

50176 

86501 

51678 

,S,56r2 

53164 

84'i97 

.546:55  ;  8:5756 

56088  i  82790' 

.53 

14 

3 

8 

.50201 

86486 

51703 

S.5597 

.53189 

84681 

.54e)59   8:5740 

,56112  82773 

52 

14 

4 

9 

.50227 

86471 

51728 

8.5582 

53214 

84666 

.54683   83724 

56136  j  82757 

51 

14 

4 

10 

50252 

86457 

517.53 

8.5.567 

53238 

.84ti50 

.54708  83708 

,56160 

82741 

60 

13 

5 

11 

50277 

86442 

51  w  8 

85.551 

5326;! 

846:5.5 

.54732  8:5692 

,56184 

82724 

4a 

13 

5 
5 

12 
13 

.50302 
50327 

86427 
86413" 

51803 
5182.S 

,S55.36 
,S.5.521 

5.3312 

84619 
84  604 

.54756  8:5676 
.54781   8:56<i0 

56208 

82708 
82692 

48 
47 

13 
13 

562:52 

6 

14 

.503.52 

86398 

518.52 

X.5506 

5.3337 

84588 

.5480.5   8:5645 

.56256 

82675 

46 

12 

6 

15 

50377 

86384 

51,S77 

85491 

5.3361 

84573 

.54829  8:5ti29 

.56280 

82659 

45 

12 

7 

16 

.5W03 

86369 

51902 

,S.5476 

533S6 

.84.557 

.54,8.54  ;  8:5613 

.56:5a5   82643 

44 

12 

7 

17 

.5042H 

86;i54 

51927 

8.5461 

.5.3411 

84.542 

.54878  '  8:5.597 

.56329  82626 

43 

11 

8 

18 

50453 
50478 

«6;{40 

519.52 

S.544li 

5.h:« 

84526 

.54!«)2   8:5.581 

.56:553  82610 

42 

11 

8 

19 

,S6;i25' 

51977 

'.H.i431 

5:«60 

84511 

•54927'  '8:5.515.5 

.56377  82593 

41 

11 

8 

20 

50503 

86310 

52002 

H.V416 

53484 

,84495 

.54951   8:5.549 

5(5401   82577 

40 

11 

9 

21 

50528 

,s62y5 

52026 

8.5401 

53.509 

844.80 

,54975  i  8:5533 

5(5425   82.561 

.39 

10 

9 

22 

.50.553 

«6281 

52051 

85385 

5;«34 

84464 

.54999 

8:5517 

56449   82544 

.38 

10 

10 

23 

.50578 

86266 

52076 

.8.5370 

53558 

84448 

.55024 

8:5.501 

.56473   82528 

37 

10 

10 
10 

24 
25 

.50603 
,50628 

86251 

62101 

85:{55 
■85340 

5:i5s;{ 

844:5:5 

.55048 
,5^5072 

,8:54*5 
"a'5469 

.5(5497  ■  82511 
5(k521   82495 

,36 

:i5 

10 
9 

'86237 

52126 

.53607   84417 

11 

26 

50654 

86222 

52151 

85325 

536:52 

84402 

.5.5097 

8:5453 

5(>.545  1  82478 

:54 

9 

11 

27 

50679 

86207 

62175 

85310 

53ti-56 

84:586 

.55121   ,8;U37 

56.569   82462 

.33 

9 

12 

28 

50704 

86192 

62200 

85294 

5;i681 

84:570 

55145  1  8:5421 

56593   S244() 

32 

9 

12 

29 

50729 

86178 

62225 

.85279 

5:i705 

84:5.55 

.55169  ,  8:540.5 

.5))til7   8242i» 

31 

8 

13 
13 

.30 
31 

50754 

86163 
86148 

522.50 
52275 

85264 
85249 

53730 
.5.17.54 

843:59 
84:524 

,55194 
.55218 

8:5389 

.56641   82413 
566»>.5   82:5!)6 

:50 
29 

8 
8 

50779 

8:5373 

13 

32 

50804 

86133 

52299 

852:M 

.5;{779 

84.508 

.5.5242  ;  8.5:5.56 

.56689  ,  82:5,80 

28 

7 

14 

:« 

50829 

86119 

52324 

8.5218 

5.3804 

842^)2 

55266  !  8.3:540 

.5671:5  82.563 

27 

7 

14 

M 

.50854 

86104 

62349 

8.5203 

53S2.S 

84277 

55291  ]  .8:5:524 

567:56   82:547 

26 

7 

15 

:« 

50879 

86089 

62374 

85188 

5:!S.5:{ 

84261 

.5.5315  1  .s:5:508 

.5(i760   82:530 

25 

7 

15 

36 

50904 

86074 

52399 

85173 

5:W77 

84245 

.55:5:59  •   8;52'.t2 

.56784  82314 

24 

6 

15 

37 

.50929 

86059 

,52423 

'a51.57 

5:5902 

842.50 

.5.5363  1  8:5276 

56.S08',  822«t7 

23 

6 

16 

38 

509,54 

86045 

52448 

85142 

5:5926 

84214 

.55:588  j  8:5260 

568:52   82281 

22 

6 

16 

39 

50979 

860:i0 

52473 

,'<.5127 

.5.3951 

84198 

.5.5412  i   .8.3244 

56,8.56   82264 

21 

6 

17  40 

51004 

86015 

52498 

fS51I2 

5:5975 

84182 

5.54:56   83228 

,568»0  82248 

20 

•■^ 

17  41 

51029 

86000 

52522 

8.5096 

.54IK)0 

84167 

.5.54tiO  1  8.3212 

.56904  1  82231 

19 

5 

18  j  42 

51054 
51079 

85985 
85970 

52547 
52572 

S.5(>HI 
S.5()t>() 

.54lt21 

84151 

.5.54,84  :  .8.5195 

.56928   82214 

18 
17' 

5 
5 

18 

43 

.54049 

.841:5.5 

.5;5.5(Kt   8:5179 

5t>952   82198 

18 

44 

51104 

85958 

52597 

K5051 

.5407:t 

,84120 

.5.55:5:5  ;  83163 

.5()976  ,  ,82181 

16 

4 

19 

45 

51129 

85941 

52621 

8503.5 

.541197 

84104 

.5.5.557  ■  ,83147 

,57000  ,  82165 

15 

•» 

19 

46 

511.54 

8.5926 

62646 

8.5020 

.54122 

840.88 

.5.%581  1  .8:51:51 

57024   82148 

14 

4 

20 

47 

61179 

a5911 

.52671 

8.5005 

.54146 

84072 

.5.5ti<)5   .8:5115 

57047  1  821,32 

13 

3 

20 

48 
49 

51204 
51229 

85896 

52696 

H4989 

.54171 

840.57 

.5.56:50  1  8:5098 

,57071   82115 

12 

3 
3 

20 

85881 

52720 

84974 

.5419.5' 

,84041 

5.5a54  1  8:50,82 

.570i»6  .82098 

11 

21 

50 

51254 

85866 

52746 

.S49.59 

.54J2() 

84025 

,5,5678   8:50ti»i 

57119  821W2 

10 

3 

21 

51 

51279 

8,5861 

.52770 

m!i4:( 

.54244 

.S4(R)!t 

,5.5702   8.30.50 

67143  82066 

9 

2 

22 

52 

5i:«M 

86836 

52794 

H492S 

.'vJL'liQ 

8:59<)4 

.55726  1  a30:54 

.57167  1  82048 

8 

2 

22 

53 

5132^> 

S.5821 

.52819 

84913 

5429:5 

.'<:;978 

557.50  1  8:5017 

57191   820:52 

7 

2 

23 

54 

5i:l54 

8580») 

52H44 

S4.S97 

.54:517 

8:5iM)2 

.55775  1  8:5(X11 

57215  82015 

6 

2 

23  1  5.") 

51H79 

'  .S5792 

52869 

848S2" 

.54:542 

8:5946 

.557!)9  1  82985 

.572.38  ;  81!t99 

5 

'  1 

23 

.'>6 

51404 

H,5777 

52.893 

848»«i 

.54:!<>»i 

8:59:50 

.55823  i  82!»69 

57262  1  81982 

4 

1 

24 

57 

5142tt 

S.5762 

52918 

848.51 

.54:591 

8:5915 

6,5847 

8295:5 

572,86  1  8Um,5 

3 

1 

24 

58 

nUPA 

S.5747 

.52^3 

848.t6 

,54415 

8:5899 

,5,5871 

821»:56 

57310   81<M9 

2 

1 

2.5 

59 

51479 

85732 

.52t»67 

84820 

.54440 

8:58,8:5 

,5.5896 

82920 

67334  81932 

1 

0 

25 

60 

7>1504 

8.5717 

52992 

84WV5 

64464 

8:5,8<>7 

,5,5919 

82904 

67368  81916 

0 

0 

N.OIM. 

N.  nine. 

N.oo*. 

N.itne. 

N.  COS. 

N.tlna. 

N.  CO*. 

N.  (ino. 

N.cofc  N.sJno. 

M. 

(00 

&f 

i" 

57» 

M" 

S&» 
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Natural  Sines  and  Cosines. 

Prop. 

$e 

o 

36 

0 

370      1 

Si 

° 

3« 

° 

Prop. 

parts 
23 

parts 
18 

M. 

N.  sine. 

N.cos. 

N.  sine. 

N.  COS. 

N.  sine. 

N.  cos. 

X.  sine. 

N.  COS. 

N.  sine. 

N.  COS. 

0 

0 

57358 

81915 

58779 

80902 

60182 

79864 

61566 

78801 

62932 

77715 

60 

18 

0 

1 

57381 

81899 

58802 

80885 

60205 

79846 

61589 

78783 

62955 

77696 

59 

18 

1 

2 

57405 

81882 

58826 

80867 

60228 

79829 

61612 

78765 

62977 

77678 

58 

17 

1 

;', 

57429 

81865 

58849 

80850 

60251 

79811 

61635 

78747 

63000 

77660 

57 

17 

2 

4 

57453 

81848 

58873 

80833 

60274 

79793 

61658 

78729 

63022 

77641 

56 

17 

9 

5 

57477 

81832 

58896 

80816 

60298 

79776 

61681 

78711 

63045 

77623 

55 

17 

2 

6 

7 

57501 

81815 

58920 

80799 

60321 
60344 

79758 

61704 

78694 

63068 

77605 

54 
5,3 

16 

3 

57524 

81798 

58943 

80782 

79741 

61726 

78676 

63090 

77586 

16 

3 

8 

57548 

81782 

58967 

80765 

60367 

79723 

61749 

78658 

63113 

77568 

52 

16 

3 

9 

57572 

81765 

58990 

80748 

60390 

79706 

61772 

78640 

63135 

77550 

51 

15 

4 

10 

57596 

81748 

59'014 

80730 

60414 

79688 

61795 

78622 

63158 

77531 

50 

15 

4 

11 

57619 

81731 

59037 

80713 

60437 

79671 

61818 

78604 

63180 

77513 

49 

15 

5 

12 
13 

57643 

81714 

59061 

80696 

60460 

79653 
79635 

61S41 

78586 
78568 

63203 

77494 

48 
47 

14 

ft 

57667 

81698 

59084 

80679 

60483 

61864 

63225 

77476 

14 

5 

14 

57691 

81681 

59108 

80662 

60506 

79618 

61887 

78550 

63248 

77458 

46 

14 

6 

1ft 

57715 

81664 

59131 

80644 

60529 

79600 

61909 

78532 

63271 

77439 

45 

14 

6 

16 

57738 

81647 

.59154 

80627 

60553 

79583 

61932 

78514 

63293 

77421 

44 

13 

7 

17 

57762 

81631 

59178 

80610 

60576 

79565 

61955 

78496 

63316 

77402 

43 

13 

7 

18 
19 

57786 
57810 

81614 

59201 

80593 

60599 

79547 

61978 

78478 

63338 

77384 

42 

13 

81597 

59225 

80576 

60622 

79530 

62001 

78460 

63361 

77366 

41 

12 

S 

20 

57833 

81580 

59248 

80558 

60645 

79512 

62024 

78442 

63383 

77347 

40 

12 

8 

21 

57857 

81563 

59272 

80541 

60668 

79494 

62046 

78424 

63406 

77329 

39 

12 

S 

22 

57881 

81546 

59295 

80524 

60691 

79477 

62069 

78405 

63428 

77310 

38 

11 

9 

23 

57904 

81530 

59318 

80507 

60714 

79459 

62092 

78387 

63451 

77292 

37 

11 

9 
10 

24 

57928 

81513 

59342 
59365 

80489 
80472 

60738 

79441 

62115 

78369 
"78351 

63473 

77273 

36 

11 

25 

57952 

81496 

60761 

79424 

62138 

63496 

77255 

35 

U 

10 

26 

57976 

81479 

59389 

80455 

60784 

79406 

62160 

78333 

63518 

77236 

34 

10 

10 

27 

57999 

81462 

59412 

80438 

60807 

79388 

62183 

78315 

63540 

77218 

33 

10 

11 

28 

58023 

81445 

59436 

80420 

60830 

79371 

62206 

78297 

63563 

77199 

32 

10 

11 

29 

58047 

81428 

59459 

80403 

60853 

79353 

62229 

78279 

63585 

77181 

31 

9 

12 

30 

58070 

81412 

59482 

S03S6 
80368 

60876 
60899 

79335 
79318 

62251 

78261 
78243 

63608 

77162 

30 

9 

12 

31 

58094 

81395 

59506 

62274 

63630 

77144 

29 

9 

12 

32 

58118 

81378 

59529 

80351 

60922 

79300 

62297 

78225 

63653 

77125 

28 

8 

13 

33 

58141 

81.361 

59552 

80334 

60945 

79282 

62320 

78206 

63675 

77107 

8 

13 

34 

58165 

81344 

59576 

80316 

60968 

79264 

62342 

78188 

63698 

77088 

26 

8 

13 

3ft 

58189 

81327 

59599 

80299 

60991 

79247 

62365 

78170 

63720 

77070 

25 

8 

14 

36 

58212 

81310 

59622 

80282 
80264 

61015 
61038 

79229 

62388 

78152 

63742 

77051 

24 
23 

/ 

14 

37 

58236 

81293 

59646 

79211 

62411 

78134 

63765 

77033 

7 

15 

38 

58260 

81276 

59669 

80247 

61061 

79193 

62433 

78116 

63787 

77014 

22 

7 

15 

39 

58283 

81259 

59693 

80230 

61084 

79176 

62456 

78098 

63810 

76996 

21 

6 

15 

40 

58307 

81242 

59716 

80212 

61107 

79158 

62479 

78079 

63832 

76977 

20 

6 

16 

41 

58330 

81225 

59739 

80195 

61130 

79140 

62502 

78061 

63854 

76959 

19 

6 

16 

42 

58354 

81208 

59763 

80178 

61153 

79122 

62524 

78043 
78025 

63877 

76940 
7692i 

18 
17 

5 

16 

43 

58378 

81191 

59786 

80160 

61176  1  79105 

62547 

63899 

5 

17 

44 

58401 

81174 

59809 

80143 

61199  ,  79087 

62570 

78007 

63922 

76903 

16 

5 

17 

4ft 

58425 

81157 

59832 

80125 

61222 

79069 

62592 

77988 

63944 

76884 

lo 

5 

18 

46 

58449 

81140 

59856 

80108 

61245 

79051 

62615 

77970 

63966 

76866 

14 

4 

18 

47 

58472 

81123 

59879 

80091 

61268 

79033 

62638 

77952 

63989 

76847 

13 

4 

18 

48 

58496 

81106 

59902 

80073 

61291 
61314 

79016 
78998 

62660 
62683 

77934 

64011 

76828 

12 

4 

19 

49 

58519 

81089 

59926 

80056 

77916 

64033 

76810 

11 

3 

19 

50 

58543 

81072 

59949 

80038 

61337 

78980 

62706 

77897 

64056 

76791 

10 

3 

20 

ftl 

58567 

81055 

59972 

80021 

61360 

78962 

62728 

77879 

64078 

76772 

9 

3 

20 

ft2 

58590 

81038 

59995 

80003 

61383 

78944 

62751 

77861 

64100 

76754 

y 

20 

53 

58614 

81021 

60019 

79986 

61406 

78926 

62774 

77843 

64123 

76735 

7 

21 

54 

58637 

81004 

60042 

79968 
79951 

61429 
61451 

78908 
78891 

62796 

77824 
77806 

64145 
64167 

76717 
'76698 

6 
5 

2 

21 

00 

58661 

80987 

60065 

62819 

2 

21 

56 

58684 

80970 

60089 

79934 

61474 

78873 

62842 

77788 

64190 

76679 

4 

1 

22 

57 

58708 

80953 

60112 

79916 

61497 

788.55 

62864 

77769 

64212 

76661 

3 

1 

22 

58 

.58731 

80936 

60135 

79899 

61520 

78837 

62887 

77751 

64234 

76642 

2 

1 

23 

59 

58755 

80919 

60158 

79881 

61543  i  78819 

62909 

77733 

64256 

76623 

i 

0 

23 

60 

58779 

80902 

60182 

79864 

61566  ;  78801 

62932 

77715 

64279 

76(504 

0 

0 

N.cos. 

N.  sine. 

N.cos. 

N.  sine. 

N.  COS.  1  N.  sine. 

N.  COS. 

N.  sine. 

N.COS. 

N.  sine. 

M. 

1 

o 

«° 

s:!^ 

52^ 

51° 

50° 
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TAKLl 

:  41. 

Natural  Sines  and  Coeines. 

Prop. 

parts 

8S 

.00 

41 

" 

4 

JO 

4*. 

44 

° 

Prop. 

parts 

19 

19 

M. 

N.dne. 

N.COH. 

N.siDe. 

N.coa. 

N.elne. 

N.C08. 

N.dDe. 

N.  COS. 

N.  sine. 

N.cos. 

0 

0 

64279 

76604 

65606 

75471 

66913 

74314 

68200 

73135 

69466 

71934 

60 

0 

1 

t>4301 

76586 

65628 

75452 

66935 

74295 

68221 

73116 

69487 

71914 

59 

19 

1 

2 

64323 

76567 

65650 

75433 

66956 

74276 

68242 

73096 

69508 

71894 

58 

18 

1 

3 

64346 

76.548 

a5672 

7.5414 

66978 

742.56 

t)82»)4 

7.3076 

69529 

71873 

57 

18 

1 

4 

64368 

76530 

65694 

75.395 

6()999 

74237 

ti,S28.5 

73056 

69549 

71853 

56 

18 

2 

5 

64390 

76511 

65716 

75375 

67021 

74217 

()K30() 

7:»36 

69570 

71833 

,55 

17 

2 

6 

64412 

76492 

657:J8 

75356 
75;W7 

67043 
67064 

74198 
74178 

68327 
68.349" 

7.3016 
72',«t6 

69591 

71813 
71792 

,54 
53 

17 

3 

7 

6443.5 

76473 

65759 

69t>12 

17 

3 

8 

64457 

76455 

65781 

75318 

67086 

741.59 

68370 

72976 

696;i3 

71772 

,52 

16 

3 

9 

64479 

76436 

65803 

75299 

67107 

741.39 

68,391 

7>'957 

69654 

717,52 

51 

16 

4 

10 

64501 

76417 

65825 

752,S0 

67129 

74120 

68412 

72937 

69675 

71732 

,50 

16 

4 

11 

64524 

76398 

65847 

7.5261 

671.51 

74100 

6.8434 

72917 

69696 

71711 

49 

16 

4 

12 
13 

64.546 
64.568 

76;580 
76;161 

65869 

75241 
75222 

67172 
67194' 

740.H0 
74061 

6.8455 
68476 

72897 

69717 
69737 

71691 
71671 

48 
47 

15 
15 

65891 

72877 

5 

14 

64.590 

76;i42 

6.5913 

75203 

67215 

74041 

(!8497 

72857 

69758 

716.50 

46 

15 

(i 

15 

64612 

76;523 

65935 

75184 

67237 

74022 

68.518 

72837 

69779 

71630 

45 

14 

t) 

Iti 

646;e 

76.3CW 

6.5956 

75165 

67258 

74002 

6S539 

72817 

69800 

71610 

44 

14 

.;  1  17 

64t>57 

762.86 

6.5978 

75146 

67280 

7398;{ 

6,8.561 

72797 

69821 

715ttO 

43 

14 

7    nt 

64679 
64701 

76267 
76248 

66000 
66022 

75126 
75107 

67301 
67323 

7.39<« 
73944 

68.582 

72777 

69842 
69862 

71,569 
71549 

42 
41 

13 
13 

t)8603 

72757" 

7  20 

t>472.3 

76229 

66044 

75088 

67:«4 

73924 

68624 

72737 

69883 

71529 

40 

13 

s  -ji 

64746 

76210 

66066 

75069 

67366 

73904 

68645 

72717 

69904 

71508 

39 

12 

s  22 

64768 

76192 

li«)088 

750.50 

67387 

738,S5 

68(i»>6 

72697 

69925 

71488 

,38 

12 

8  23 

64790 

76173 

66109 

75030 

67409 

738e).-i 

(;8»i88 

72677 

69946 

71468 

37 

12 

9  24 

64812 

761.54 

66131 

7.5011 

67430 

73,H46 

i;.s7ii;i 

72657 

69966 

71447 

,36 

U 

"/  25 

(M834 

761.35 

661,53 

74992 

674.=.2 

73S2t) 

118730 

726,37' 

69987 

71427 

,35 

11 

10  2(i 

(>1856 

76116 

66175 

74973 

67473 

73806 

68751 

72617 

70008 

71407 

34 

11 

10  27 

64878 

76097 

66197 

749.53 

67495 

73787 

68772 

72597 

70029 

71,38(> 

33 

10 

10  2H 

64901 

76078 

66218 

749.34 

67516 

73767 

(>8793 

72577 

70049 

71,366 

32 

10 

1 1   29 

t>492:! 

71)0.59 

66240 

74915 

67538 

73747 

68814 

72557 

70070 

71.345 

31 

10 

11  ;  :io 

11  \":n 

64945 

7ti(Ml 
76022 

66262 
66284 

7489t> 
74876 

67559 
67580 

73728 
73708' 

68835 

72537 
72517 

70091 
701  f2 

71325 
71305 

30 
29 

10 
9 

68857 

12  1  32 

r>4989 

7(KX)3 

66;i0«> 

74^57 

67602 

■  736.S8 

68878 

72497 

70132 

71284 

28 

9 

12   33 

65011 

7.59.>i4 

66327 

74,H38 

67623 

73669 

6.S8;ftl 

72477 

701,53 

71264 

27 

9 

12  ;  34 

6.5033 

759t>.5 

66349 

74818 

67645 

73t>49 

68920 

72457 

70174 

71243 

26 

8 

13  1  35 

6.5a55 

7.5946 

66371 

74799 

67666 

73629 

68941 

72437 

70195 

71223 

2,5 

8 

13  1  36 

6.5077 

75927 

66393 

747.S(i 

676S8 

73610 

68962 

72417 

70215 

71203 

24 

8 

14  1  37 

6.5100 

75908 

66414 

74760 

67709 

7.'{.590 

6,8983 

72397 

70236 

71182 

23 

7 

14  1  3S 

65122 

75,H,H9 

664.3() 

74741 

677:«) 

7:{.570 

69004 

72377 

70257 

71162 

22 

7 

14  1  39 

65144 

75870 

66458 

74722 

677.52 

7.3551 

69025 

72:i57 

70277 

71141 

21 

7 

15   40 

65166 

7.58.51 

66480 

7470,3 

67773 

7*531 

69046 

72337 

70298 

71121 

20 

6 

16 

41 

65188 

75832 

66501 

746.83 

67795 

7:i5ll 

690<>7 

72317 

70319 

71100 

19 

6 

15 

42 

65210 

7.5813 

t>6523 

74664 

67811) 

7:i491 

69088 

72297 

70:«9 

7I0S0 

18 

6 

16 

43 

(t5232 

75794 

6^545 

74644 

li7S37 

73472 

69109 

72277 

70360 

710.59 

17 

5 

16 

44 

(W2.54 

75775 

66566 

74625 

678.59 

734.52 

69130 

72257 

70381 

71039 

16 

5 

17 

45 

(^5271) 

757.5(i 

6()588 

74ti06 

67880 

734.32 

69151 

72236 

70401 

71019 

15 

17 

46 

65298 

75738 

66610 

745,'<(> 

(wiKtl 

7:?413 

69172 

72216 

70422 

70998 

14 

17 

47 

65320 

75719 

666;?2 

74567 

(!7923 

7.3.393 

69193 

72U)« 

70443 

70978 

13 

18 

48 

6.5342 

7570O 

666,53 

74548 

67944 

7.3.373 

69214 

72176 

70463 

70957 

12 

18  ■   49 

a5364 

75680 

66»i7.5 

74528 

6791  ;.5 

7.3:«3 

"692:t5 

721,56 

70484 

70937 

11 

18   50 

6.5386 

7.5661 

66697 

74509 

679.S7 

73:?:{3 

692,56 

72i:«) 

70.5a5 

70916 

10 

19  51 

6.5408 
ti.5430 

7.5642 

667  IS 

74489 

t{,S(WS 

73314 

69277 

72116 

70525 

70896 

9 

19 

52 

7.5623 

66740 

74470 

6.H029 

73294 

69298 

72095 

70.546 

70875 

8 

19 

53 

(J.5452 

75(i04 

66762 

74451 

6S().51 

73274 

69319 

72075 

70.567 

70856 

7 

20 

54 

6.5474 

75585 

667S.3 

74431 

6S072 

732.54 

(59340 

72a55 

7(\587 

708,34 

6 

20 

"55 

65496 

75.5»)<t 

(i680.5 

74412 

lwo<»;f 

732.34 

't«t361 

720,'«i 

70608 

70813 

5 

21 

56 

a551H 

7.5.547 

66827 

74.392 

68115 

73215 

(i9,382 

72015 

70«!28 

70793 

4 

21 

57 

65.540 

7.552.S 

6<)848 

74373 

6HI,36 

73195 

69403 

71995 

70649 

70772 

3 

21 

58 

65562 

7.')509 

(>«)870 

743.53 

t>8157 

73175 

69424 

71974 

70670 

70752 

2 

22 

59 

K5584 

75-HH) 

6«>89l 

743.34 

68179 

731,5.5 

69445 

719,54 

70690 

70731 

1 

0 

22 

(\0 

t;.5606 

7.".471 

6()913 

74314   68200 

73136 

69466 

71934 

70711 

70711 

0 

0 

N.co«. 

N.ilne. 

N.cot 

N.iinc.  N.coa. 

N.  diic. 

?!.«». 

K.aiDO. 

M.oot. 

N.liDC. 

M. 

t 

r 

1 

S" 

7" 

( 

r." 

1 

■;-^ 

TABLE  42. 
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Logarithms  of  Numbers. 

No. 

1 100. 

Log.  0.00000 2.00000.       1 

No. 

Log. 

No. 

Log. 

No. 

Log. 

No. 

Log. 

No. 

Log. 

1 

0.00000 

21 

1. 32222 

41 

1. 61278 

61 

1. 78533 

81 

1.  90849 

0 

0. 30103 

22 

1. 34242 

42 

1.62325 

62 

1. 79239 

82 

1.91381 

3 

0.4771L' 

23 

1. 36173 

43 

1.  63347 

63 

1. 79934 

83 

1.91908 

4 

0.  60206 

24 

1. 38021 

44 

1. '64345 

64 

1. 80618 

84 

1.92428 

5 

0. 69897 

25 

1.39794 

45. 
46 

1.65321 

65 

1.  81291 

85 

1. 92942 

6 

0. 77815 

26 

1.  41497 

1.  66276 

66 

1.81954 

86 

1. 93450 

7 

0.84510 

27 

1.43136 

47 

1.67210 

67 

1. 82607 

87 

1.939.52 

8 

0. 90309 

28 

1.44716 

48 

1. 68124 

68 

1.  83251 

88 

1. 94448 

9 

0.  95424 

29 

1.  46240 

49 

1.  69020 

69 

1. 83885 

89 

1.  94939 

10 

1.00000 

30 

1.47712 

50 

1. 69897 

70 

1. 84510 

90 

1. 95424 

11 

1.  04139 

31 

1. 49136 

51 

1.  70757 

71 

1.85126 

91 

1. 95904 

12 

1.07918 

32 

1. 50515 

52 

1.  71600 

72 

1. 85733 

92 

1.96379 

13 

1. 11394 

33 

1. 51851 

53 

1.  72428 

73 

1. 86332 

93 

1. 96848 

14 

1. 14613 

34 

1. 53148 

54 

1.  73239 

74 

1. 86923 

94 

1. 97.313 

15 

1.17609 

35 

1. 54407 

55 

1.  74036 

75 

1. 87506 

95 

1. 97772 

16 

1.  20412 

36 

1. 55630 

56 

1. 74819 

76 

1. 88081 

96 

1. 98227 

17 

1.23045 

37 

1. 56820 

57 

1.  75587 

77 

1. 88649 

97 

1. 98677 

18 

1. 25527 

38 

1. 57978 

58 

1.76343 

78 

1.89209 

98 

1. 99123 

19 

1.  27875 

39 

1. 59106 

59 

1.  77085 

79 

1.  89763 

99 

1.  99.564 

20 

1.  30103 

40 

1. 60206 

60 

1.  77815 

80 

1. 90309 

100 

2.00000 
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Logarithms  of  Numbers. 
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No.  1600 

-2200. 

I 

1 

No. 

0 

1 

2 

s 

i 

6 

6 

■  7 

s 

9 

160 
161 
162 
163 
164 
165 
166 
167 
168 
169 

20412 
20683 
20952 
21219 

21484 

20439 
20710 
20978 
21245 
21.511 

20466 
20737 
21005 
21272 
21537 

20493 
20763 
21032 
21299 
21564 

20520 
20790 
21059 
21325 
21590 
21854 
22115 
22376 
22634 
22891 
23147 
23401 
23654 
23905 
241.55 

20.548 

20817 

21085 

21352 

21617 

21880 

22141 

22401 

22660 

22917 

23172 

23426 

23679 

23930 

24180 

24428" 

24674 

24920 

25164 

25406 

20575 
20844 
21112 
21378 
21643 

20602 
20871 
21139 
21405 
21669 

20629 
20898 
21165 
21431 
21-696 
21958 
22220 
22479 
22737 
22994 

20656 
20925 
21192 

21458' 
21722 

1 
2 
3 
4 
5 
6 

8 
9 

31 

nr 

6 
9 
12 
16 
19 
22 
25 
28 

30 

3 
6 
9 
12 
15 
18 
21 
24 
27 

21748 
22011 
22272 
22531 
22789 

21775 
22037 
22298 
22557 
22814 

21801 
22063 
22324 
22583 
22840 

21827 
22089 
22350 
22608 
22866 
23121 
23376 
23629 
23880 
24130 

21906 
22167 
22427 
22686 
22943 

21932 
22194 
22453 
22712 
22968 

21985 
22246 
22505 
22763 
23019 

170 
171 
172 
173 
174 
175 
176 
177 
178 
179 

23045 
23300 
23553 
23805 
24055 
24304 
24551 
24797 
25042 
25285 

23070 
23325 
23578 
23830 
24080 

23096 
23350 
23603 
23855 
24105 

23198 
23452 
23704 
23955 
24204 

23223 
23477 
23729 
23980 
24229 

23249 
23502 
23754 
24005 
24254 

23274 
23528 
23779 
24030 
24279 
24527 
24773 
25018 
25261 
25503 
25744 
25983 
26221 
26458 
26694 

2 
3 
4 
5 
6 
7 
8 
9 

29 

^3" 
6 
9 
12 
15 
17 
20 
23 
26 

28 

3 
6 
8 
11 
14 
17 
20 
22 
25 

24329 
24576 
24822 
25066 
25310 

24353 
24601 
24846 
25091 
25334 
25575 
25816 
26055 
26293 
26529 

24378 
24625 
24871 
25115 
25358 

24403 
24650 
24895 
25139 
25382 

24452 
24699 
24944 
25188 
2.5431 
25672 
2.5912 
26150 
26387 
26623 

24477 
24724 
24969 
25212 
25455 

24502 
24748 
24993 
25237 
25479 

180 

181 
182 
183 
184 

25527 
25768 
26007 
26245 
26482 

25551 
25792 
26031 
26269 
26505 

25600 
25840 
26079 
26316 
26.553 

25624 
25864 
26102 
26340 
26576 
26811 
27045 
27277 
27508 
27738 

25648 
25888 
26126 
26364 
26600 

25696 
25935 
26174 
26411 
26647 

25720 
25959 
26198 
26435 
26670 

~T 
2 
3 
4 
5 
6 
7 
8 
9 

27 

~3" 
5 
8 
11 
14 
16 
19 
22 
24 

26 

3 
5 
8 

10 
13 
16 
18 
21 
23 

185 

186 

187 

ISS 

189 

190 

191 

192 

193- 

194 

26717 
26951 
27184 
27416 
27646 

26741 
26975 
27207 
27439 
27669 

26764 
26998 
27231 
27462 
27692 

26788 
27021 
27254 
27485 
27715 

26834 
27068 
27300 
27531 
27761 

26858 
27091 
27323 
27554 
27784 

26881 
27114 
27346 
27577 
27807 

26905 
27138 
27370 
27600 
27830 

26928 
27161 
27393 
27623 
27852 

27875 
28103 
28330 
28556 
28780 

27898 
28126 
28353 
28578 
28803 

27921 
28149 
28375 
28601 
28825 

27944 
28171 
28398 
28623 

28847 

27967 
28194 
28421 
28646 
28870 

27989 
28217 
28443 
28668 
28892 

28012 
28240 
28466 
28691 
28914 

28035 
28262 
28488 
28713 
28937 

28058 
28285 
28511 
28735 
28959 

28081 
28307 
28533 
28758 
28981 
29203 
29425 
29645 
29863 
30081 

1~ 
2 
3 
4 
5 
6 
7 
8 
9 

25 

3 
5 

8 
10 
13 
15 
18 
20 
23 

24 

2 

5 
7 

10 
12 
14 
17 
19 
22 

195 
196 
197 
198 
199 

29003 
29226 

29447 
29667 
29885 

29026 
29248 
29469 
29688 
29907 

29048 
29270 
29491 
29710 
29929 

29070 
29292 
29513 
29732 
29951 

29092 
29314 
29535 
29754 
29973 

29115 
29336 

29557 
29776 
29994 

29137 
29358 
29579 
29798 
30016 

29159 
29380 
29601 
29820 
30038 

29181 
29403 
29623 

29842 
30060 

200 
201 
202 
203 
204 

30103 
30320 
30535 
30750 
30963 

30125 
30341 
30557 
30771 
30984 

30146 
30363 
30578 
30792 
31006 

30168 
30384 
30600 
30814 
31027 

30190  ,  30211 

30233 
30449 
30664 
30878 
31091 
31302 
31513 
31723 
31931 
.32139 

30255 
30471 
30685 
30899 
31112 
31323" 
31.534 
31744 
31952 
32160 

30276 
30492 
30707 
30920 
31133 
31345 
31555 
31765 
31973 
32181 

30298 
30514 
30728 
30942 
31154 

30621 
308.35 
31048 

30643 
30856 
31069 

1~ 
2 
3 
4 
5 
6 
7 
8 
9 

23 

"^ 
5 

7 

9 
12 
14 
16 
18 
21 

22 

2 
4 
7 
9 
11 
13 
15 
18 
20 

205 
206 
207 
208 
209 

31175 
31387 
.31597 
31806 
32015 

31197 
31408 
31618 
31827 
32035 

31218 
31429 
31639 
31848 
32056 

31239 
314.50 
31660 
31869 

32077 

31260 
31471 
31681 
31890 
32098 

31281 
31492 
31702 
31911 
32118 

31366 
31576 
31785 
31994 
32201 

210 
211 
212 
213 
214 

32222 
32428 
32634 
32838 
33041 

32243 
32449 
32654 
32858 
33062 

32263 
32469 
32675 
32879 
33082 

32284 
32490 
32695 
32899 
33102 

32305 
32510 
32715 
32919 
33122 

32325 
32531 
327.36 
32940 
33143 

32346 
32552 
32756 
32960 
33163 

32366 
32572 
32777 
32980 
33183 

32387 
32593 
32797 
3.3001 
33203 

32408 
32613 
32818 
33021 
33224 
33425 
33626 
33826 
34025 
34223 

T 
2 
3 

4 
5 
6 

8 
9 

21 

"^ 

4 
6 

8 
11 
13 
15 

17 
19 

20 

2 
4 
6 
8 
10 
12 
14 
16 
18 

215 
216 
217 
218 
219 

33244 
33445 
33646 
33846 
.34044 

33264 
33465 
33666 
33866 
34064 

33284 
33486 
33686 
338.85 
84084 

33304 
33506 
33706 
33905 
34104 

33325 
33526 
33726 
33925 
34124 

33345 
33546 
33746 
33945 
34143 

33365 
33566 
33766 
33965 
34163 

33385 
33586 
33786 
33985 
34183 

33405 
33606 
33806 
34005 
34203 

No. 

0 

1    ]    2 

3 

4 

6 

6 

7 

8 

" 
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TABLE  42. 
Logarithms  of  Numbers. 

No. 

2200 2800. 

Log.  S4242 M716.   1 

No. 

0 

1 

S 

s 

4 

" 

6 

7 

8 

9 

220 
221 
222 
223 
224 

34242 
:14439 
:146;15 
34830 
.-1.5025 

34262 
.34459 
.34655 
:14850 
35044 

34282 
.34479 
34674 
34869 
36064 

34301 
34498 
34694 
34889 
35083 

34321 
34518 
34713 
34908 
35102 

34341 
34537 
347:13 
34928 
35122 

:14:161 
34557 
:i4753 
34947 
;i.5141 

34.380 
34577 
34772 
34967 
35160 

34400 
34596 
34792 
34986 
35180 

.34420 
:14616 
34811 
35005 
36199 



1 

"5 
4 
5 
6 

,i 

9 

io 

4 
6 
8 
10 
12 
14 
16 
18 

225 

226 
227 

228 
229 
'  'SM 

2:ii 

232 
2;i3 
2;i4 

•j:i5 
236 
2:i7 
2:i8 
2:i9 

'240 
241 
242 
243 
244 
246 
246 
247 
248 
249 

"  250 
2.')1 
2.52 
253 
2.54 

3.5218 
.35411 
:15603 
35793 
3.5984 
:i6r73 
:16361 
36.549 
36736 
;16922 

a5238 
;15430 
.15622 
:15813 
:16003 

35257 
35449 
35641 
35832 
36021 

35276 
35468 
35660 
35851 
36040 

35295 
35488 
35679 
■  36870 
36059 
36248 
36436 
36624 
36810 
36996 

35315 
35507 
36698 
35889 
36078 

353,14 
:15526 
:i5717 
3.5908 
36097 

:i,5;i53 
,3.5.545 
35736 
35927 
36116 

36372 
36564 
:15755 
36946 
36135 

35392 
35583 
3.5774 
359&5 
36154 

36192 
36380 
36668 
36754 
36940 

36211 
36399 
36586 
36773 
36959 
37144 
37328 
:17.511 
37694 
37876 
38057 
38238 
38417 
.386% 
.38775 

36229 
:16418 
36605 
;16791 
:16977 

;i7r62 

37:146 
37530 
37712 
37894 

36267 
36455 
36642 
36829 
37014 

36286 
36474 
36661 
36847 
37033 

36.305 
36493 
36680 
36866 
37061 
37236" 
37420 
37603 
37786 
37967 
38148 
38328 
36607 
38686 
38863 
39041 
39217 
39:193 
39568 
,39742 
:19915 
40088 
40261 
40432 
40»»3 

36324  36.142 
36511  36530 
36698  .36717 
36884  36903 
37070  37088 
37254  3727.3 
37438  37457 
37621   376:19 
37803  37822 
37985  38003 
38166  38184 
.38:146  .38:164 
38525  38543 
S8703  38721 
:18881   .38899 
:l9a58  ;  39076 
:19236  .39252 
39410  39428 
:19585  :19602 
39759  39777 
:i99.33  399.50 

"~r 

3 
4 
5 

6 

8 
9 

1» 

'2  ' 

4 

6 

8 
10 
11 
13 
15 
17 

37107 
37291 
37475 
376.58 
37840 
;18021 
:18202 
38382 
:18.561 
:187:19 
38917 
39094 
39270 
39446 
39020 
39794 
:i<HI67 
40140 
40312 
40483 

37125 
37310 
37493 
37676 
37858 

37181 
37365 
37548 
.  37731 
;i7912 

37199 
37383 
37566 
37749 
37931 

37218 
37401 
37585 
37767 
379*9 

38039 
38220 
38.399 
38678 
38767 

38076 
38256 
38436 
38614 
38792 

38093 
38274 
:18463 
38632 
38810 

38112 
38292 
38471 
38650 
38828 

38130 
38310 
38489 
38668 
38846 

2 
3 
4 

5 
6 

9 

18- 

2 
4 

5 

9 
11 
13 
14 
16 

38934 
39111 
39287 
39463 
39637 

.38952 
:)9129 
39.-105 
:19480 
39666 

38970 
39146 
39322 
:l(M98 
39672 
39846 
40019 
40192 
40:i64 
405:15 

38987 
39164 
39340 
39516 
39690 
39863 
40037 
40209 
40381 
40562 

39005 
39182 
39358 
395:13 
39707 

3988  r 

400.54 
40226 
40398 
40.569 

39023 
.39199 
39375 
:19.550 
:i9724 
:i».H(i8' 
4(H171 
40243 
40416 
405,86 

:19811 
39985 
40157 
40329 
4a500 

;19829 
40002 
40175 
40;  H6 
40518 

40278 
40449 
40620 

402515 
4(H66 
40637 
40807 
40976 
41145 
41313 
41481 

2 
3 
4 
5 
6 

8 
9 

^1 
2 
3 
4 
5 
6 

8 
9 

1; 

3 
5 

9 
10 
12 
14 
15 

16 

3 
6 
6 
8 
10 
11 
13 
14 

255 
256 
257 
258 
269 
260 
261 
262 
263 
264 
265 
266 
267 
2»W 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 

4(Ki54 
40824 
409tt3 
41162 
413:10 
41497 
41664 
418:10 
41996 
42160 
42:126 
'  42488 
426.51 
42813 
42976 
43i:l6' 
43297 
4:i467 
4:1616 
4:i775 

4:t93:i 

44091 
44248 
44404 
44.560 

40671 
40841 
41010 
41179 
4i;i47 
41514 
41681 
41847 
42012 
42177 
42341 
42.504 
42667 
428:i0 
42i»91 
43162 
43313 
43473 
4:i6.S2 
43791 
43949 
44107 
442(H 
44420 
44676 

40688 
40858 
41027 
41196 
41363 
41.531 
41697 
41863 
42029 
42193 
42:i57 
42521 
42684 
42S46 
4:i008 
43169 
43:129 
43489 
43648 
4:1807 
4:19»S5 
44122 
44279 
44436 
44592 

40705 
40875 
41044 
41212 
4i:l80 
41547 
41714 
41.880 
42045 
42210 
42374 
42537 
42700 
42,S62 
4.1024 
43185- 

4:i:i46 

4:1.506 
4:i664 
4:i823 

4:i9«i 

441,(8 
44295 
44461 
44607 

40722 
40,892 
41061 
41229 
41397 
41664 
41731 
41896 
42062 
42226 
42.390 
42.563 
42716 
42878 
43040 
4:i201 

4:i:i6i 

4:1521 
4:i680 
4.38.38 
4:i9St6 
44154 
44311 
44467 
44623 

407.-19 
40909 
41078 
41246 
41414 
41.581 
41747 
41913 
4207S 
4224:1 
42I(n; 
42570 
427:12 
42H94 
430,56 
4:?217 
4:i:l77 
4.3.537 
4:l«9ti 
4,18.54 
44012 
44170 
44:126 
44483 
446.38 

40756 
40926 
41095 
41263 
414:{0 

"41.597 
417tM 
41929 
420!t5 
422.59 

"4242:i 
4258t> 
42749 
42911 
4:)072 
432:13 
4:1:193 
43,V53 
4:1712 
4:1870 
44028 
44185 
44:142 
44498 
44654 

40773 
40943 
41111 
41280 
41447 

40790 
40960 
41128 
41296 
41464 

41614 
41780 
41946 
42111 
42276 
42439 
42602 
42765 
42927 
43088 
4.1249 
4.3409 
4:i669 
43727 
43886 
44044 
44201 
443.58 
44614 
44669 

416:11 

41797 

41963 

42127 

42292 

42455 

42619 

42781 

42943 

43104 

43265' 

4.3425 

41647 
41814 
41979 
42144 
42:108 
42472 
42635 
42797 
425'.59 
43120 
432S1 
4:144 1 

4:i684  ,  43600 
43743  1  43759 
4:1902  43917 
440.59  4407.5" 
44217  '  442.12 
44373  1  44:iH9 
44629  44546 
44685  1  44700 
1 

"1 

3 
4 

5 
6 
7 
8 
',1 

15 

2 
3 
6 
6 
8 
9 
11 
12 
14 

N". 

u 

1 

- 

:i 

4 

■"■ 

II 

; 
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Logarithms  of  Numbers. 
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No. 

2S00 340O. 

Log.  1171(i 53H8.    1 

No. 

0 

1 

2 

3 

i 

5 

e 

'   1   ^ 

9 

1 

280 
281 
282 

283 
284 

44716 
44871 
45025 
45179 
4.5332 

44731 
44886 
45040 
45194 
45;{47 

44747 
44902 
45056 
45209 
45362 
4.5515 
45667 
45818 
45969 
46120 

44762 
44917 
45071 
45225 
45378 
45530 
45682 
45834 
45984 
46135 

44778 
44932 
45086 
45240 
45393 
45545 
45697 
45849 
46000 
46150 

44793 
44948 
45102 
45255 
4.5408 
4.5,561 
45712 
458G4 
46015 
46165 

44809 
44963 
45117 
4.5271 
45423 
45576 
45728 
45879 
46030 
46180 

44824 
44979 
45133 
45286 
4,5439 
4.5.59r 
45743 
45894 
46045 
46195 

44840 
44994 
45148 
45301 
4.54.54 
45606 
45758 
45909 
46060 
46210 

44855 
45010 
45163 
45317 
45469 
45621 
45773 
45924 
46075 
46225 

1 

2 
3 

4 
5 
6 

8 
9 

10 

2 
3 
5 
6 

8 
10 
11 
13 
14 

285 
286 
287 
288 
289 

45484 
45637 
45788 
45939 
46090 

45500 
45652 
45803 
45954 
46105 

290 
291 
292 
293 
294 
29.5 
29ti 
297 
29S 
299 

46240 
46389 
46538 
46687 
46835 

46255 
46404 
46553 
46702 
46850 

46270 
46419 
46568 
46716 
46864 

46285 
46434 
46583 
46731 
46879 

46300 
46449 
46598 
46746 
46894 
47041 
47188 
47334 
47480 
47625 

46315 
46464 
46613 
46761 
46909 
47056 
47202 
47349 
47494 
47640 

46330 
46479 
46627 
46776 
46923 
47070 
47217 
47363 
47509 
47654 

46345 
46494 
46642 
46790 
46938 

46359 
46509 
46657 
46805 
46953 

46374 
46523 
46672 
46820 
46967 

1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

l.S 

3 
5 

t 

9 
11 
12 
14 

46982 
47129 
47276 
47422 
47.567 

46997 
47144 
47290 
47436 

47582 

47012 
47159 
47305 
47451 
47596 
47741 
47885 
48029 
48173 
48316 

47026 
47173 
47319 
47465 

47611 

47085 
47232 
47378 
47524 
47669 

47100 
47246 
47392 
47538 
47683 
47828 
47972 
48116 
48259 
48401 

47114 
47261 
47407 
47553 
47698 
47842 
47986 
48130 
48273 
48416 

300 
301 
302 
303 
304 
305 
30ti 
307 
.308 
309 

47712 

47857 
48001 
4S144 
4S2S7 

47727 
47871 
48015 
48159 
48302 

47756 
47900 
48044 
48187 
48330 

47770 
47914 
48058 
48202 
48344 

47784 
47929 
48073 
48216 
48359 

47799 
47943 
48087 
48230 
48373 

47813 
47958 
48101 
48244 

48387 

1 

48430 

48572 
48714 
48855 
48996 

48444 
48586 
48728 
48869 
49010 
491.50 
49290 
49429 
49568 
49707 

48458 
48601 
48742 
48883 
49024 
49164 
49304 
49443 
49582 
49721 

48473 
48615 
48756 
48897 
49038 

48487 
48629 
48770 
48911 
49052 

48501 
48643 

48785 
48926 
49066 

48515 
48657 
48799 
48940 
49080 

48530 
48671 
488L3 
48954 
49094 

48.544 
48686 
48827 
48968 
49108 
49248 
49388 
49527 
49665 
49803 

48558 
48700 
48841 
48982 
49122 
49262 
49402 
49541 
49679 
49817 

1 
2 
3 

4^ 

5 

6 

7 
8 
9 

14 

1 

3 

4' 

6 

8 
10 
11 
13 

310 
3U 
312 
313 
314 

49130 
49276 
49415 
49554 
49693 

49178 
49318 
49457 
49596 
49734 

49192 
49332 
49471 
49610 
49748 

49206 
49346 
49485 
49624 
49762 

49220 
49360 
49499 
49638 
49776 
49914 
50051 
50188 
50325 
50461 

49234 
49374 
49513 
49651 
49790 

315 
316 
.317 
318 
319 

49831 
49969 
50106 
.50243 
50379 

49845 
49982 
.50120 
50256 
50393 

49859 
49996 
50133 
50270 
50406 

49872 
50010 
50147 
50284 
50420 

49886 
50024 
50161 
50297 
50433 

49900 
50037 
50174 
50311 
50447 
50583 
50718 
50853 
.50987 
51121 

49927 
50065 
50202 
50338 
50474 

49941 
50079 
50215 
50352 
50488 

49955 
50093 
50229 
50365 
50501 

1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

IS 

1 

3 
4 
5 

7. 

8 

9- 
10 
12 

320 
321 
,322 
323 
324 

50515 
50651 
50786 
50920 
51055 

50529 
50664 
50799 
509.34 
51068 

50542 
50678 
50813 
.50947 
51081 
51215 
51348 
51481 
51614 
51746 

50556 
50691 
50826 
50961 
51095 
51228 
51362 
51495 
51627 
51759 

50569 
50705 
50840 
50974 
51108 

50596 
50732 
50866 
51001 
,51135 

,50610 
50745 
50880 
51014 
51148 

50623 
50759 
50893 
51028 
51162 

50637 
50772 
50907 
51041 
51175 

325 
326 
327 
328 
.329 

51188 
51322 
514.55 
51587 
51720 

51202 
513.35 
51468 
51601 
51733 

51242 
51375 
51508 
51640 
51772 

51255 

51.388 
51521 
51654 
51786 

51268 
51402 
51534 
51667 
51799 

51282 
51415 
51.548 
51680 
51812 

51295 
51428 
51561 
51693 

51825 

51308 
51441 
51574 
51706 
51838 

1 

330 
331 
332 
333 
334 

51851 
51983 
52114 
52244 
52375 
52504 
52634 
52763 
52892 
53020 

51865 
51996 
52127 
52257 
52388 
52517 
52647 
52776 
52905 
53033 

51878 
52009 
52140 
52270 
52401 

51891 
52022 
521,53 
52284 
52414 

51904 
52035 
52166 
52297 
52427 

51917 
52048 
52179 
52310 
52440 

51930 
52061 
52192 
52323 
52453 

51943 
52075 
52205 
523.36 
52466 

51957 
52088 
52218 
52349 
52479 

51970 
52101 
52231 
52362 
52492 
52621 
52750 
52879 
53007 
53135 

1 
2 
3 
4 
5 
6 
7 
8 
9 

12 

1 

2 
4 
5 
6 

7 
8 
10 
11 

.335 
336 
.337 
.338 
339 

52530 
52660 
52789 
52917 
53046 

52543 
52673 
52802 
529.30 
53058 

52556 
52686 
52815 
52943 
53071 

52569 
52699 
52827 
52956 
53084 

52582 
52711 
52840 
.52969 
53097 

52595 
52724 
52853 
52982 
53110 

52608 
52737 
52866 
52994 
53122 

N'o. 

0 

1 

-• 

s 

4 

•' 

8 

• 

s 

9 
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TABLE  42. 

Logarithmfl  of  Numbers. 

No. 

8400 JOOO. 

Log.  MUS 6<K06.   1 

No. 

0 

1 

2 

3 

4 

6 

6 

7 

8 

9 

1 

340 

53148 

53161 

63173 

63186 

53199 

63212 

53224 

53237 

53250 

63263 

u 

341 

53276 

53288 

63301 

63314 

53326 

.53:m 

53352 

53364 

63377 

53390 

342 

53403 

53415 

53428 

53441 

53453 

6,3466 

.53479 

5.3491 

53504 

53517 

1 

1 

.343 

53529 

53542 

53555 

.53567 

53580 

63593 

53605 

.53618 

53631 

63643 

2 

3 

344 
345' 

536.56 

63668 

53681 
53807' 

53694 

53706 
53832 

53719 

63732 

53744 
53870" 

53757 

53769 

3 
4 
5 
6 

7 
8 
9 

4 
5 

53782 

53794 

.53820 

53845 

53857 

53882 

53895 

.346 

53908 

53920 

53933 

53945 

53958 

53970 

539a3 

53995 

64008 

54020 

8 
9 
10 
12 

.347 

.54033 

54045 

54058 

.54070 

540a3 

.54095 

54108 

54120 

54133 

54145 

:i48 

54158 

54170 

64ia3 

.54195 

54208 

54220 

.54233 

.54245 

54258 

54270 

349 
360 

.54283 
54407 

54295 
54419 

54307 
54432 

54320 
.54444 

54332 

.54345 
544'6!r 

54,357 
54481 

54370 

54382 

64394 
54518 

54456 

54494 

64606 

:«! 

54531 

54543 

54555 

54568 

54580 

54593 

54605 

.54617 

.54630 

54642 

.%52 

54654 

54667 

.54679 

54691 

54704 

.54716 

.54728 

.54741 

.54753 

54765 

:i53 

54777 

54790 

54802 

54814 

54827 

54839 

54851 

54864 

.54876  1  .54888 

354 

54900 

54913 

54925 

54937 

54949 

.54962 

.54974 

.54986 

.54998  5.5011 

;«5 

356 

55&3' 
55145 

56035 
55157 

55047 
55169 

55060 
.55182 

55072 
55194 

.55084 
5520<i 

5.5096 
55218 

.55108 
.55230 

55121'  ,55133 
.55242  .55255 

14 

.357 

55267 

55279 

55291 

.55303 

55315 

.55,328 

55340 

55;j52 

55364  55376 



;i.5,H 

55388 

55400 

55413 

,55425 

55437 

.5.5449 

5.5461 

55473 

.5.5485  .55497 

1 

1 

"  ;itio 

.5.5509 

55522 
556142 

55534 
55654 

55546 
55666' 

55558 
55678 

.55570 
.55691 

.55582 
.55703 

,55594 
.5,5715 

.55606  .5.5618 
.55727  55739 

2 
.3 

4 

556.30 

3()1 

.55751 

55763 

55775 

55787 

56799 

55S1 1 

55823 

55835 

.55847  55859 

4 

5 

3ti2 

.55871 

55883 

55895 

55907 

56919 

55931 

.5.5943 

.5.59,55 

.55967  55979 

5 

6 

363 

55991 

56003 

56016 

56027 

56038 

56050 

56062 

56074 

.56086  66098 

6 

,364 

56110 
56229' 

56122 
56241 

56134 

66146 
56265' 

56158 

56170 

56182 

56194 

.56205  .56217 
.56324   563.36" 

8 

8 
10 

56253 

56277 

56289 

66301 

66.312 

366 

56.348 

56.360 

56372 

56384 

56396 

56407 

66419 

56431 

56443  '  56455 

9 

11 

.367 
368 

56467 
56.585 

.56478 
56597 

66490 
56608 

66502 
56620 

56514 
56632 

56626 
56644 

56538 
56656 

56549 
56667 

.56661  56573 
.56679  66691 

369 

.56703 

56714 

56726 

56738 

56750 

56761 

56773 

66785 

56797 

66808 
56926' 

370 

56820 

66832 

56844 

56855 

56867 

66879 

56891 

56902 

66914 

.371 

56937 

56949 

56961 

56972 

56984 

66996 

57008 

57019 

67031  '  57043 

372 

57054 

57066 

57078 

57089 

57101 

57113 

57124 

571.36 

67148  57159 

,373 

57171 

57183 

67194 

57206 

67217 

57229 

67241 

57252 

57264  57276 

11 

374 
375 

57287 
57403 

57299 

57310 
57426 

57322 
57438 

57334 

57345 

57357 

57368 

57380  57392 
57496  57507 

1 

1 

57416 

57449 

57461 

.57473 

67484 

376 

57519 

67630 

57542 

57553 

57565 

67576 

57588 

57600 

57611  67623 

2 

2 

.377 

57634 

57646 

57657 

57669 

57680 

67692 

57703 

57715 

57726  57738 

3 

3 

378 

57749 

57761 

57772 

57784 

57795 

57807 

,57818 

57830 

57841  67852 

4 

4 

379 

57864 
57978 

67875 
67990 

57887 
58001 

57898 
58013 

57910 

57921 
68035 

579.33 
.58047 

57944 
58058 

57955  57967 
58070  1  58081 

5 
6 
7 
8 
9 

6 

8 
9 
10 

380 

58024 

.381 

580i>2 

58104 

58115 

58127 

58138 

.58149 

.58161 

.58172 

68184  1  68195 

:W2 

58206 

58218 

58229 

58240 

68252 

58263 

58274 

58286 

58297  5a309 

.383 

58320 

58331 
68444 

58343 
58456 

68354 
58467 

58366 
58478 

58377 
58490 

58.388 
58501 

58;««) 
.58512 

.58410  1  68422 
58524  1  68,535 

384 

58433 

";{85 

58.546 

58557 

58669' 

5a580' 

58591 

58602 

.58614 

.58'625 

58636" 

58647 

386 

58659 

88670 

58681 

58692 

58704 

,58715 

58726 

58737 

,58749 

.587ti0 

387 

58771 

58782 

58794 

58805 

.58816 

58S27 

68838 

58,8.50 

58861 

58872 

:iH!i 

58H83 
5Wt»5 

58894 
59006' 

58906 
59017 

68917 
59028 

58928 
.59040 

58939 
.5!K\51 

589.50 
5iKMi2 

58961 
59073 

58973 

58984 

59084  '  .590<t5 
.59195  59207 

10 

390 

.59l()6 

59118 

.59129 

59140 

.59151 

,59162 

.59173 

59184 

.391 

.59218 

59229 

59240 

,59251 

59262 

59273 

.59284 

5929.5 

.5930()  59318 

1 

1 

392 

.5932t> 

69340 

59,351 

59.362 

59373 

59:W1 

.59395 

59406 

.59417  ,59428 

393 

.591.39 

59460 

.59461 

.59472 

59483 

59494 

59.506 

.59517 

,59528  ,  69,5,39 

.3 

,•! 

394 

595.50 

59561 

59572 

.59583 

59694 

59(Mr) 

.59616 

59627 

69<W8  '  59tM9 

4 

4 

.395 

,59660' 

.59671 

.59t«2' 

59693 

.59704 

^5971.5' 

5972(i 

59737 

,59748  j  597,59 

5 

5 

396 

.59770 

59780 

59791 

59802 

.59813 

,59824 

5983.5 

.59846 

59857  1  59868 

6 

li 

,397 

59879 

.598i»0 

.59901 

.59912 

595123 

,5!I9.34 

59945 

.59956 

59966  59977 

7 

7 

:i9a 

69988 

5999i) 

««X)10 

60021 

60032 

60(M3 

60054 

60065 

60076 

60086 

8 

8 

399 

60097 

60108 

60119 

60130 

60141 

60162 

60163 

60173 

60184 

60196 

9 

9 

Nc 

0 

.   1   e 

« 

4 

& 

a 

7 

M       9 

~~         1 
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Logarithms  of  Numbers. 

No. 

4000 1600. 

J 

Log.  60206 66276.    1 

No. 

0 

1 

2 

3 

4 

a 

6 

' 

8      9 

1 

40O 
401 

60206 
G0:U4 

60217 
60325 

60228 
60336 

60239 
60347 

60249 
60358 

60260 
60369 

60271 
60379 

60282 
60390 

60293  60,304 
60401  60412 

11 

402 

60423 

60433 

60444 

60455 

60466 

60477 

60487 

60498 

60.509  60520 

1 

1 

403 

60531 

60541 

60552 

60563 

60574 

605,84 

60595 

60606 

60617  60627 

2 

2 

404 

405 

606.S8 
60746 

60649 
60756 

60660 

60670 

60681 

60788 

60692 
60799 

60703 
60810 

60713 

60821 

60724  60735 

60831   60842 

3 
4 
5 

3 
4 
6 

60767 

60778 

406 

60S53 

60863 

60874 

60885 

60S95 

60906 

60917 

60927 

60938  60949 

407 

60959 

60970 

60981 

60991 

61002 

61013 

61023 

61034 

61045  61055 

7 
8 
9 

8 
9 
10 

408 

61066 

61077 

61087 

61098 

61109 

61119 

61130 

61140 

61151   61162 

409 
410 

61172 
61278 

61183 

61194 

61204 

61215 

61225 

61236 
61342 

61247 

61257  61268 

61289 

61300 

61310 

61321 
61426 

61331 
61437 

61352 

61363  61374 

411 

,  61384 

61395 

61405 

61416 

61448 

61458 

61469  61479 

412 

61490 

61500 

61511 

61521 

61532 

61542 

61553 

61563 

61574  t  61584 

413 

61595 

61606 

61616 

61627 

61637 

61648 

61658 

61669 

61679  •   61690 

414 
415 

61700 

61711 

61721 

61731 

61742 

61752 
61857 

61763 
61868 

61773 

61784  i  61794 

61805 

61815 

61826 

61836 

61847 

61878 

61888  :  61899 

416 

61909 

61920 

61930 

61941 

61951 

61962 

61972 

61982 

61993 

62003 

417 

62014 

62024 

620,34 

62045 

62055 

62066 

62076 

62086 

62097 

62107 

418 

62118 

62128 

62138 

62149 

62159 

62170 

62180 

62190 

62201 

62211 

419 

62221 

62232 
62335 

62242 
62346 

62252 
62356 

62263 
62366 

62273 
62377 

62284 

62294 

62304 

62315 

420 

62325 

62387 

62,397 

62408 

62418 

421 

62428 

62439 

62449 

62459 

62469 

62480 

62490 

62,500 

62511 

62521 

422 

62531 

62542 

62552 

62562 

62572 

62583 

62593 

62603 

62613 

62624 

423 
424 

62634 
62737 

62644 
62747 

62655 
62757 
62859 

62665 
62767 

62675 

62778 

62685 
62788 

62696 
62798 

62706 
62808 

62716 
62818 

62726 
62829 

10 

425 
426 

62839 

62849 

62870 

62880 

62890 

62900 

62910 

6''921 

62931 

62941 

62951 

62961 

62972 

62982 

62992 

63002 

63012 

63022 

63033 

1 
2 
3 
4 
5 

1 

2 
3 
4 
5 

427 

63043 

63053 

63063 

63073 

63083 

63094 

63104 

63114 

63124 

63134 

428 

63144 

63155 

63165 

63175 

63185 

63195 

63205 

63215 

63225 

63236 

429 
430 

63246 

63256 

63266 

63276 

63286 

63296 

63306 

63317 

63327 

63337 

63347 

63357 

63367 

63377 

63387 

63397 

63407 

63417 

63428 

63438 

431 

63448 

63458 

63468 

63478 

63488 

63498 

63508 

63518 

63528 

63538 

6 

6 

432 

63548 

63558 

63568 

63579 

63589 

63599 

63609 

63619 

63629  63639 

7 

7 

433 

63649 

63659 

63669 

63679 

63689 

63699 

63709 

63719 

63729  63739 

8 

8 

434 
435 
436 

63749 
63849 
63949 

63759 
63859 
63959 

63769 

63779 

63789 

63799 
63899 
63998 

63809 

63819 

63829  63839 

9 

9 

63869 
63969 

63879 
63979 

63889 
63988 

63909 
64008 

63919 
64018 

63929  1  63939 
64028  i  64038 

437 

64048 

64058 

64068 

64078 

64088 

64098 

64108 

64118 

64128  !  64137 

438 

64147 

64157 

64167 

64177 

64187 

64197 

64207 

64217 

64227 

64237 

439 

64246 

64256 

64266 

64276 
64375 

64286 

64296 

64306 

64316 

64326 

64335 

440 

64345 

643.55 

64365 

64385 

64395 

64404 

64414 

64424 

64434 

441 

64444 

64454 

64464 

64473 

64483 

64493 

64503 

64513 

64523  i  64532 

442 

64.542 

64552 

64562 

&4572 

64582 

64591 

64601 

64611 

64621 

64631 

443 

64640 

64650 

64660 

64670 

64680 

64689 

64699 

64709 

64719 

64729 

444 
445 

64738 

64748 
64846 

64758 
64856 

64768 
64865 

64777 
64875 

64787 

64797 

64807 

64816 

64826 

64836 

64885 

&i895 

6,*904 

64914 

64924 

446 

64933 

64948 

64953 

64963 

64972 

64982 

64992 

6.5002 

6,5011 

65021 

447 

65031 

65040 

65050 

65060 

65070 

65079 

65089 

65099 

65108 

65118 

448 
449 
450 

65128 
65225 
65321 

6,5137 
65234 

65147 
65244 

65157 
65254 

65167 
65263 

65176 
65273 

65186 
65283 
65379 

65196 
65292 

65205 
65302 
65398 

65215 
65312 
6,5408 

. 

9 

65331 

65341 

65350 

65360 

65369 

65389 

451 

65418 

65427 

65437 

65447 

65456 

65466 

65475 

654S5 

65495 

65504 

1 

1 

452 

65514 

65523 

65533 

65543 

65552 

65562 

65571 

65.581 

65591 

65600 

7. 

2 

453 

65610 

65619 

65629 

65639 

65648 

65658 

65667 

65677 

65686 

65696 

3 

3 

454 

65706 

65715 

65725 

65734 

65744 

65753 

65763 

65772 

65782 
65877 

65792 
65887 

4 
5 

4 
5 

455 

65801 

65811 

65820 

65830 

65839 

65849 

65858 

65868 

456 

65896 

65906 

65916 

65925 

65935 

65944 

6.5954 

65963 

65973 

65982 

6 

5 

457 

65992 

66001 

66011 

66020 

66030 

66039 

66049 

66058 

66068 

66077 

V 

6 

458 

66087 

66096 

66106 

66115 

66124 

66134 

66143 

66153 

66162 

66172 

8 

/ 

4.59 

66181 

66191 

66200 

66210 

66219 

66229 

66238 

66247 

66257 

66266 

9 

8 

No. 

0 

» 

4 

5 

6 

; 

8 

9 

1 

Page  762] 

TABLE  42. 
Logarithms  of  Numbers. 

No. 

4600 5200. 

Log.  6S276 ^71600. 

No. 

0 

1 

s 

S 

4 

& 

6 

7 

8 

9 

1 

460 
461 
462 
463 
464 
4r« 
4<)6 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
4.S2 

4s:j 

484 
48.1 
486 

487 
4SS 
4.H(I 
490 
49! 
492 

4a-; 

494 

66276 
66370 
fi64tU 
6(>.S.58 
66652 
6»)745 
668.39 
66932 
67025 
67117 
67210 
67302 
67394 
674.86 
67578 
67669 
67761 
678.52 
67943 
680.34 
6iS124 
68215 
68.505 
68395 
6848.5 
6K574 
686<>4 
68753 
6SS42 
6K931 
<>9020 
69108 
69197 
69285 
69373 

66285 
66.380 
6<>474 
66.567 
66661 
667.55 
()t!848 
66941 
670.34 
67127 

66295 
66389 
66483 
66577 
66671 

66304 

66:598 
66492 
66086 
66680 

66314 

(>6408 
66502 
66.596 
66689 
66783 
66876 
66969 
67lX;2 
671.54 

66323 
66417 
66511 
66605 
66699 
66792 
66885 
66978 
67071 
67164 

66332 
66427 
66521 
66614 
66708 
66801 
66894 
66987 
67080 
67173 
67265 
67357 
67449 
67.541 
67633 
67724 
67815 
67906 
67997 
68088 
68178 
682()9 
68359 
68449 
685:58 
68628 
68717 
68806 
68895 
68984 
69073 
69161 
69249 
693:58 
69425 

66342 
66436 
665.30 
66624 
66717 

66351 
66445 
66539 
66633 
66727 

66:561 
6tH.55 
66549 
66642 
667:56 
6l>.s29 
66922 
67015 
67108 
67201 
"672t»3' 
67.385 
67477 
67569 
67660 
677.52 
67843 
67934 
6,S024 
68115 
6,S205 
68296 
68:586 
68476 
68.5a5 
686.55 
68744 
688:53 
68922 
69011 
6'.t099 
69188 
69276 
69:564 
6iH52 

1 
2 
3 
4 
5 
6 

8 
9 

10 

1 
2 
3 
4 
5 
6 

8 
9 

66764 
66857 
669.50 
67043 
67136 

66773 
66867 
66960 
67052 
67145 

66811 
669(M 
66997 
67089 
67182 
67274 
67:567 
67459 
67550 
67642 
67733 
67825 
67916 
68006 
68097 
68187 
68278 
68.368 
68458 
6,S547 
68637 
68726 
68816 
68904 
68993 
69082 
69170 
69258 
69:54() 
694:54 

66820 
66913 
67006 
67099 
67191 
67284 
67376 
67468 
67560 
67651 
67742 
67834 
67925 
68015 
68106 
68196 
68287 
68377 
68467 
IW.556 
t)8646 
68735 
68824 
68913 
69002 
69m»0 
69179 
69267 
69:5.55 
69443 

67219 
67311 
67403 
67495 
67587 
67679 
67770 
67861 
67952 
68043 
68i:53 
68224 
68314 
68404 
68494 
6,><.5,s:5 
6.S673 
68762 
6.8K51 
68940 
69028 
69117 
69205 
69294 
69381 

67228 
67321 
67413 
67504 
67596 
67688 
67779 
67870 
67961 
68052 
"  68142 
682.33 
68323 
68413 
68502 

67237 
67330 
67422 
67514 
67605 
67697 
67788 
67879 
67970 
68061 
68151 
68242 
68332 
6W22 
68511 

6724r 

67.339 

67431 

67523 

67614 

67706" 

67797 

67888 

67979 

68070 

68160 

68251 

68341 

68431 

68520 

67256 
67348 
67440 
67532 
67624 
67715 
67806 
67897 
67988 
68079 
"68169 
68260 
68350 
68440 
68529 
68619 
68708 
68797 
68886 
68975 
69064 
69152 
69241 
69329 
69417 

1 
2 
3 
4 
5 
6 
7 
8 
9 

9 

68592 
68681 
68771 
68860 
68949 
69037 
69126 
69214 
69.302 
69:590 

68601 
68690 
68780 
68869 
68958 
69016 
691.5.5 
69223 
69311 
69:599 

68610 
68699 
68789 
68878 
68966 
69055 
69144 
69232 
69320 
69408 

1 

3 
4 
5 
5 
6 
7 
8 

49:> 
496 
497 
498 
4(»i> 
60O 
.501 
502 
50:i 
504 

69461 

69.->48 

t!96:56 

69723 

69810 

69897" 

69984 

70070  i 

70157 

7024:i  ! 

70329 

70415 

70.TOI 

705,S6 

70672 

707.i7  i 

70.H42 

70927 

71012 

710;m> 

69469 
69.557 
69644 
69732 
69819 
69906 
69992 
70079 
7016.5 
70252 

6SH78 
69566 
69653 
69740 
69827 

69487 
69574 
69662 
69749 
69836 

69496 
69583 
69671 
69758 
69845 
'69932 
70018 
70105 
70191 
70278 

69504 
69592 
69679 
69767 
69864 
69940 
70027 
70114 
70200 
70286 

69513 
69601 
69688 
69775 
69862 
69949 
70036 
70122 
70209 
70295 

69522 
69(K)9 
69697 
69784 
69871 
6!»S*58 
70044 
70131 
70217 
70:503 
"70389 
70475 
705{il 
70646 
70731 
70.S17 
70",M)2 
701186 
71071 
71155 

69531 
69618 
69705 
69793 
69,880 
69;t66 
70063 
70140 
70226 
70312 
70:«t.H 
70484 
70569 
706.55 
70740 
70S25" 
70910 
70;)95 
71079 
71164 

69539 
69627 
69714 
69801 
69.888 

69914 
70001 
70088 
70174 
70260 

69923 
70010 
70096 
701  a3 
70269 

69975 
70062 
701 4S 
702:5-1 
70:521 
flMOt) 
70492 
70578 
70663 
70749 
708.34 
70919 
71003 
710,88 
71172 

.5a5 

.50*; 

.507 
.508 
509 
510 
511 
512 
513 
514 
51.5 
516 
517 
518 
519 

70:5.38 
70424 
70.509 
70.595 
701W0 
707(>«> 
70851 
709.55 
71020 
711ft5 

70346 
70432 
7ft518 
70603 
70ti89 
70774 
708.59 
70944 
71029 
71113 

70:5,56 
70441 
70526 
70612 
70697 

70:564 
70449 
705:55 
70621 
7070(i 

70372 
70468 
70644 
70629 
70714 
70800 
7088.5 
70969 
71054 
71139 

70:581 
70467 
70552 
706:58 
70723 
70.H08 
70893 
70978 
71063 
71147 

_ 
1 

\ 

5 
6 

8 

S 
1 

.3 
4 
5 
6 
6 

70783 
70868 
70952 
71037 
71122 

70791 
70876 
70961 
71046 
711.50 

7I1SI  i 

7126.-) ; 

7i:W9 
714:53 
71517 

71189 
71273 
71:5.57 
71441 
71525 

71198 
71282 
71366 
71450 
71638 

71206 
7121X) 
71.374 
71468 
71642 

71214 
712t)9 
71:583 
71466 
71660 

71223 
71307 
71391 
71475 
71669 

71231 
71:515 
71399 
7148:5 
71567 

71240 
71:524 
71408 
71492 
71575 

71248 
71.532 
71416 
71600 
71684 

71257 
71.341 
71425 
71.508 
71592 

No. 

«   '   1 

2 

S      « 

6 

6 

' 

s 

0 

1 

TABLE  4:2. 
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Logarithms  of  Numbers. 

No 

5200 5800. 

Log.  71600 763J3.    1 

No. 

0 

1       2 

s 

t 

5 

«  . 

7 

8 

0 

1 

520 
521 

71600 
71684 

71609 
71692 

71617 
71700 

71625 
71709 

71634 

71717 

71642 
71725 

716.50 
71734 

716.59 
71742 

71667 
71750 

71675 
71759 

0 

522 

71767 

71775 

71784 

71792 

71800 

71809 

71817 

71825 

71834 

71842 

1 

1 

523 

71850 

71858 

71867 

71875 

71883 

71892 

71900 

71908 

71917 

71925 

2 

2 

524 

71933 

71941 

71950 

71958 

71966 

71975 

71983 

71991 

71999 

72008 
72090 

3 
4 
5 
6 
7 
8 
9 

3 
4 
5 

5 
6 

7 
8 

525 

72016 

72024 

72032 

72041 

72049 

72057 

72066 

72074 

72082 

526 

72099 

72107 

72115 

72123 

72132 

72140 

72148 

721.56 

72165' 

72173 

527 

72181 

72189 

72198 

72206 

72214 

72222 

72230 

72239 

72247 

722.55 

528 

72263 

72272 

72280 

72288 

72296 

72304 

72313 

72321 

72329. 

72337 

529 
"530 

72346 

72354 
72436 

72362 

72370 

72378 

72387 

72395 

72403 

72411 

72419 

72428 

72444 
72526 

72452 
72534 

72460 
72542 

72469 
72550 

72477 

72485 

72493 

72501 

532 

72591 

72599 

72607 

72616 

72624 

72632 

72640 

72648 

72656 

72665 

533 

72673 

72681 

72689 

72697 

72705 

72713 

72722 

72730 

72738 

72746 

534 

-535- 

72754 
72835 

72762 

72770 

72779 

72787 

72795 

72803 

72811 

72819 

72827 

72843 

72852 

72860 

72868 

72876 

72884 

72892 

72900 

72908 

536 

72916 

72925 

72933 

72941 

72949 

72957 

72965 

72973 

72981 

72989 

537 

72997 

73006 

73014 

73022 

73030 

73038 

73046 

73054 

73062 

73070 

538 

73078 

73086 

73094 

73102 

73111 

73119 

73127 

73135 

73143 

73151 

539 
540 

73159 

73167 

73175 

73183 
73263 

73191 
73272 

73199 

73207 

73215 

73223 

73231 

73239 

73247 

73255 

73280 

73288 

73296 

73304 

73312 

541 

73320 

73328 

73336 

73344 

73352 

73360 

73368 

73376 

73384 

73392 

542 

73400 

73408 

73416 

73424 

73432 

73440 

7.3448 

73456 

73464 

7.3472 

543 
.544 
545 
546 

73480 
73560 

73488 
73568 

73496 
73576 

73504 
73584 

73512 
73592 

73520 
73600 

73528 
73608 

73536 
73616 

73544 
73624 

73552 
73632 

8 

73640 
73719 

73648 
73727 

73656 
73735 

73664 
73743 

73672 
73751 

73679 
73759 

73687 
73767 

73695 
73775 

73703 
73783 

73711 
73791 

547 

73799 

73807 

73815 

73823 

73830 

73838 

73846 

73854 

73862 

73870 

9 

9 

548 

73878 

73886 

73894 

73902 

73910 

73918 

73926 

73933 

73941 

73949 

3 
4 
5 

549 

550 

73957 
74036 

73965 

73973 

73981 

73989 

73997 

74005 

74013 

74020 
74099 

74028 
74107 

.3 

4 

74044 

74052 

74060 

74068 

74076 

74084 

74092 

551 

74115 

74123 

74131 

74139 

74147 

74155 

74162 

74170 

74178 

74186 

6 

5 

552 

74194 

74202 

74210 

74218 

74225 

74233 

74241 

74249 

74257 

74265 

6 

553 

74273 

74280 

74288 

74296 

74304 

74312 

74320 

74327 

74335 

74.343 

8 

6 

554 
555 
556 

74351 

74359 

74367 

74374 

74382 

74390 

74398 

74406 
744S4" 
74.--(lL' 

74414 

744112 
74.170 

74421 

9 

7 

74429 
74507 

74437 
74515 

74445 
74523 

74453 
74531 

74461 
74539 

74468 
74547 

74476 

74554 

74500 
74578 

557 

74586 

74593 

74601 

74609 

74617 

74624 

74632 

74WO 

74648 

74656 

558 

74663 

74671 

74679 

74687 

74695 

74702 

74710 

74718 

74726 

74733 

559 

74741 

74749 

74757 

74764 

74772 

74780 

74788 

74796 

74803 

74811 

74819 

74827 

74834 

74842 

74850 

74858 

74865 

74873 

74881 

74889 

561 

74896 

74904 

74912 

74920 

74927 

74935 

74943 

74950 

74958 

74966 

562 

74974 

749S1 

74989 

74997 

75005 

75012 

75020 

75028 

75035 

75043 

563 

75051 

75059 

75066 

75074 

75082 

75089 

75097 

75105 

75113 

75120 

564 

75128 

75136 

75143 

75151 

75159 

75166 

75174 

75182 

75189 

75197 

565 

75205 

75213 

75220 

75228 

75236 

75243 

75251 

75259 

75266 

75274 

566 

75282 

75289 

75297 

75305 

75312 

75320 

75328 

75335 

75343 

75351 

567 

75358 

75366 

75374 

75381 

75389 

75397 

75404 

75412 

75420 

75427 

568 

569 

"570" 

75435 
75511 

75587 

75442 
75519 
75595 

75450 
75526 
75603 

75458 
75534 

75465 

75542 

75473 
75549 

75481 

75557 

75488 
75565 

75496 
75572 

75504 
75580 



7 

75610 

75618 

75626 

75633 

75641 

75648 

75656 

571 

•  75664 

75671 

75679 

75686 

75694 

75702 

75709 

75717 

75724 

757.32 

1 

1 

572 

75740 

75747 

75755 

75762 

75770 

75778 

75785 

75793 

75800 

75808 

2 

1 

573 

75815 

75823 

75831 

75838 

75846 

75853 

75861 

75868 

75876 

75884 

3 

2 

574 

75891 

75899 

75906 

75914 

75921 

75929 

75937 

75944 

75952 

7.5959 

4 
5 

3 
4 

575 

75967 

75974 

75982 

75989 

75997 

76005 

76012 

76020 

76027 

76035 

576 

76042 

76050 

76057 

76065 

76072 

76080 

76087 

76095 

76103 

76110 

6 

4 

577 

76118 

76125 

76133 

76140 

76148 

76155 

76163 

76170 

76178 

76185 

7 

5 

578 

76193 

76200 

76208 

76215 

76223 

76230 

76238 

76245 

76253 

76260 

8 

6 

579 

76268 

76275 

76283 

76290 

76298 

76305 

76313 

76320 

76328 

763.35 

9 

6 

No. 

0 

1 

2 

3 

i 

•' 

(i 

' 

H 

9 

1 

21594°— 14- 
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TAIUJ-:  4:.'. 
Logaritbtus  o{  Niuubere. 

Log.  76343 80618.   1 

No. 

580 
581 
582 
583 
584 
685 
586 
587 
588 
589 

0 

1 

t 

s 

4 

6 

6 

7 

8 

9 

1 

76343 
76418 
7ti492 
76567 
76641 
76716 
76790 
76864 
76938 
77012 

76350 
76425 
76500 
76574 
76649 
76723 
76797 
76871 
76945 
77019 

76358 
76433 
76507 
76582 
76656 
76730 
76805 
76879 
76953 
77026 

76365 
76440 
76515 
76589 
76664 
76738 
76812 
76886 
76960 
77034 

76373 
76448 
76522 
76597 
76671 

76380 
76455 
76530 
76604 
76678 

76388 
76462 
76537 
76612 
76686 
76760 
76834 
76908 
76982 
77056 

76395 
76470 
76545 
76619 
76693 
76768 
76842 
76916 
76989 
7706;? 

76403 
76477 
76552 
76626 
76701 
'76775 
76849 
76923 
76997 
77070 

76410 
76485 
76559 
76634 
76708 

1 
2 

3 
4 
5 
6 
7 
8 
9 

8 

1 

2 
2 
3 
4 
5 
6 
6 
7 

76745 
76819 
76893 
76967 
77041 

76753 
76827 
76901 
76975 
77048 

76782 
76856 
76930 
77004 
77078 

590 
591 
592 
593 
594 

77085 
77159 
77232 
77305 
77379 

77093 
77166 
77240 
77313 
77386 

77100 
77173 
77247 
77320 
77393 

77107 
77181 
77254 
77327 
77401 

77115 
77188 
77262 
77335 
77408 

77122 
77195 
77269 
77342 
77415 

77129 
77203 
77276 
77349 
77422 

77137 
77210 
77283 
77357 
77430 

77144 
77217 
77291 
77364 
77437 

77151 
77225 

772^18 
77:i71 
77444 

595 
596 
.597 
.598 
599 
600 
601 
602 
603 
604 
605 
60t) 
607 
tiOH 
609 

77452 
77525 
77597 
77670 
77743 
77815 
77887 
77960 
78032 
78104 
78176 
78247 
78319 
78390 
78462 

77459 
77532 
77605 
77677 
777.50 
77822 
77895 
77967 
78039 
78111 
78183 
78254 
78;i26 
78398 
78469 

77466 
77539 
77612 
77686 
777.57 
77830 
77902 
77974 
78046 
78118 

77474 
77546 
77619 
77692 
77764 

77481 
77554 
77627 
77699 
77772 

77488 
77561 
77634 
77706 
77779 

77495 
77568 
77641 
77714 
77786 

77503 
77576 
77648 
77721 
77793 
77866 
77938 
78010 
78082 
78154 

77510 
77583 
77656 
77728 
77801 
77873" 
77945 
78017 
78089 
78161 
78233 
78305 
78376 
78447 
78519 

77517 
77590 
77663 
777.3.5 
77808 
77NSO 
77952 
78025 
78097 
78168 
78240 
78312 
7h;l83 
784.5,5 
78526 

77837 
77909 
77981 
78063 
78125 

77844 
77916 
77988 
78tM)l 
78132 

77851 
77924 
77996 
78068 
78140 

77859 
77931 
78003 
78075 
78147 

1 
2 
3 
4 
5 
6 

8 
9 

3 

78190 
78262 
783.33 
78405 
78476 

78197 
78269 
78340 
78412 
78483 

78204 
78276 
78347 
78419 
78490 

78211 
78283 
78355 
78426 
78497 

78219 
78290 
78362 
78433 
78504 

78226 
78297 
78369 
78440 
78612 

1 
1 

3 
4 
4 
5 
6 
6 

610 
611 
612 
613 
614 
615 
616 
617 
618 
619 

785.33 
78W)4 
78675 
78746 
78817 
78888" 
78958 
79029 
79099 
79169 

7.H540 
7.S611 
7j<682 
78753 
78824 

78.547 
78618 
78689 
78760 
78831 

78554 
78625 
78696 
78767 
78838 

78.561 
786:« 
78704 
78774 
78845 

78569 

78640 

78711 

78781 

78852 

78923" 

78993 

7SHXU 

79134 

79204 

78576 
78647 
78718 
78789 
78850 
78930 
79000 
79071 
79141 
79211 

78683 
78664 

78725 
78796 
78^ 

78590 
78661 
78732 
78S03 
78873 
78944 
79014 
79085 
7915.5 
79225 

792«o 
79365 
79435 
79505 
79574 
79644 
7971;! 
79782 
79851 
7!)920 
79989 
80a58 
80127 
8019.5 
80264 

,S(MOO 
S0468 
80536 
806W 

78597 
7St>68 
787:« 
7.S810 
7,8880 
78951 
79021 
79092 
7;tl62 
79232 
79:i02' 
79372 
79442 
79511 
79.581 

~79(>50 
79720 
79789 
79,S58 
79927 

"79996" 
8006.5 
801  ;!4 
S0202 
,>*0271 

sii:i:«t 

,H(M07 
80475 
81)543 
80611 

78.H95 
78iM>5 
79036 
79106 
79176 

7S902 
78972 
79043 
79113 
79ia3 

78909 
78979 
79050 
79120 
79190 

78916 
78986 
79057 
79127 
79197 

78937 
79007 
79078 
79148 
79218 

620 
621 
622 
623 
624 
625 
626 
627 
ti2.S 
62i) 
630 
631 
632 
633 
634 

ii;« 

6.36 
6.37 

6.39 
No. 

79239 
79309 
79379 
79449 
79518 
79588 
79657 
79727 
79796 
79865 
799:!4 
8(H)03 
80072 
80140 
80209 
H0277 
.S0346 
8W14 
80482 
8a550 

79246 
79316 
79386 
79456 
79525 
79,595 
79664 
79734 
79803 
79872 
7!>941 
8(K)10 
8(K179 
80147 
S0216 
,S()2.'<4 
so;{.".3 
80421 
H0489 
8a557 

79253 
79323 
79393 
79463 
79532 
79602 
79671 
79741 
79810 
79879 

79260 
79330 
79400 
79470 
79539 
79609 
79678 
79748 
79817 
79886 
79955 
80024 
80092 
80161 
80229 

79267 
79337 
79407 
79477 
79546 
79616 
79685 
797.54 
79824 
79.S93 
~7llitli2' 
8«)3() 
80099 
80168 
8023(i 
80:iO;5 
80373 
80441 
80509 
80,577 

79274 

79344 

79414 

79484 

79553 

79623 

79692 

79761 

79831 

79900 

'  79969 

8(X)37 

I     80106 

,  80175 

'    80243 

;  80312 

80;?80 

,     80448 

1  80)16 

1  80584 

1 

79281 
79351 
79421 
79491 
79560 

79288 
79358 
79428 
79498 
79567 
796;?7 
79706 
79775 
79844 
79913 
79982 
80a51 
80120 
80188 
80257 
80325 
80393 
80462 
80530 
8ft598 

79630 
79699 
79768 
79837 
79906 
79976 
80044 
80113 
80182 
80250 
80318 
.S0387 
80455 
80523 
80591 

1 
2 
3 
4 
5 
6 
7 
8 
9 

6 

I 

5 
5 

7iKt48 
80017 
800a5 
801.54 
80223 
802^>1 
80359 
80428 
8(>tU6 
80564 

80298 
80366 
804.34 
8a502 
80570 

0 

' 

:i 

1 

'■■ 

>• 

" 

1 

TABLE  42. 
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Logarithms  of  Numbers. 

No 

6400 7000. 

Log.  80618 84610. 

No. 

U 

1 

i 

s 

4 

6 

6 

7 

8 

9 

1 

640 

80618 

80625 

80632 

80638 

80645 

80652 

80659 

80665 

80672 

80679 

7 

641 

811686 

80693 

80699 

80706 

80713 

80720 

80726 

80733 

80740 

80747 

642 

807.54 

80760 

80767 

80774 

80781 

80787 

80794 

80801 

80808 

80814 

643 

80821 

80828 

80835 

80841 

80848 

80855 

80862 

80868 

80875 

80882 

2 

1 

644 

80889 
80956 

80895 
80963' 

80902 
80969 

80909 
80976 

80916 

80922 

80929 

80936 

80943 

80949 
81017 

4 
5 
6 

3 
4 
4 
5 
6 
6 

645 

80983 

80990 

80996 

81003 

81010 

646 

81023 

81030 

81037 

81043 

81050 

81057 

81064 

81070 

81077 

81084 

647 

81090 

81097 

81104 

81111 

81117 

81124 

81131 

81137 

81144 

81151 

648 

81158 

81164 

81171 

81178 

81184 

81191 

81198 

81204 

81211 

81218 

8 
9 

649 
650 

81224 

81231 
81298 

81238 

81245 

81251 
81318 

81258 
81'325 

81265 

81271 

81278 
81345 

81285 
81351 

81291 

81305 

81311 

81331 

81338 

661 

81358 

81365 

81371 

81378 

81385 

81391 

81398 

81405 

81411 

81418 

652 

81425 

81431 

81438 

81445 

81451 

81468 

81465 

81471 

81478 

81485 

653 

81491 

81498 

81505 

81511 

81518 

81525 

81531 

81538 

81544 

81551 

654 

81558 
81624 

81564 

81571 

81578 

81584 

81591 

81598 

81604 
81671 

81611 

81617 
81684 

655 

81631 

81637 

81644 

81651 

81657 

81664 

81677 

656 

81690 

81697 

81704 

81710 

81717 

81723 

81730 

81737 

81743 

81750 

657 

81757 

81763 

81770 

81776 

81783 

81790 

81796 

81803 

81809 

81816 

658 

81823 

81829 

81836 

81842 

81849 

81856 

81862 

81869 

81875 

81882 

659 

81889 

81895 

81902 

81908 

81915 

81921 

81928 

81935 

81941 

81948 

660 

81954 

81961 

81968 

81974 

81981 

81987 

81994 

82000 

82007 

82014 

661 

82020 

82027 

82033 

82040 

82046 

82053 

82060 

82066 

82073 

82079 

662 

82086 

82092 

82099 

82105 

82112 

82119 

82125 

82132 

82138 

82145 

663 

82151 

82158 

82164 

82171 

82178 

82184 

82191 

82197 

82204 

82210 

664 

82217 

82223 

82230 

82236 

82243 

82249 

82256 

82263 

82269 

82276 

665 

82282 

82289 

82295 

82302 

82308 

82315 

82321 

82328 

82334 

82341 

666 

82347 

82354 

82360 

82367 

82373 

82380 

82387 

82,393 

82400 

82406 

667 

82413 

82419 

82426 

82432 

82439 

82445 

82452 

82458 

82465 

82471 

668 

82478 

82484 

82491 

82497 

82504 

82510 

82517 

82523 

82530 

82536 

669 
670 

82543 
82607 

82549 

82556 

82562 

82569 

82575 

82582 

82588 

82595 

82601 
82666 

82614 

82620 

82627 

82633 

82640 

82646 

82653 

82659 

671 

82072 

82679 

82685 

82692 

82698 

82705 

82711' 

82718 

82724 

82730 

672 

82737 

82743 

82750 

82756 

82763 

82769 

82776 

82782 

82789 

82796 

673 

82802 

82808 

82814 

82821 

82827 

82834 

82840 

82847 

82863 

82860 

674 

82866 

82872 

82879 

82885 

82892 

82898 

82905 

82911 

82918 

82924 

675 

829.30 

82937 

82943 

82950 

82956 

82963 

82969 

82975 

82982 

82988 

676 

82995 

83001 

83008 

83014 

83020 

83027 

83033 

83040 

83046 

83052 

677 

83059 

83065 

83072 

83078 

83085 

83091 

83097 

83104 

83110 

8.3117 

678 

83123 

831 -'9 

83136 

83142 

83149 

83155 

83161 

83168 

83174 

83181 

679 

680 

83187 
83251 

83193 

83200 

83206 

83213 

83219 
83283 

83225 
83289 

83232 
83296 

83238 
83302 

8.3245 

83257 

83264 

83270 

83276 

83308 

681 

83315 

83321 

83327 

83334 

83340 

83347 

83353 

83359 

83366 

83372 

682 

83378 

83385 

83391 

83398 

83404 

83410 

83417 

83423 

83429 

83436 

683 

SU42 

83448 

83455 

8:i461 

83467 

83474 

83480 

83487 

83493 

83499 

684 

8.3506 

83512 

83518 

83525 

83531 

83537 

83544 

83550 

83556 

83563 

685 

83569 

83575 

83582 

83588 

83594 

83601 

83607 

83613 

83620 

83626 

686 

83632 

83639 

83645 

83651 

83658 

83664 

83670 

83677 

83683  1  83689 

687 

83696 

83702 

83708 

83715 

83721 

83727 

83734 

83740 

83746 

83753 

688 
689 

83759. 
83822 

83765 
83828 

83771 
83835 

83778 
83841 

83784 
83847 

83790 
83853 

83797 
83860 
83923 

83803 
83866 
83929 

83809 
83872 
83935 

83816 
83879 



6 

690 

83885 

83891 

83897 

83904 

83910 

83916 

83942 

691 

83948 

83954 

83960 

83967 

83973 

83979 

83985 

83992 

83998 

84004 

1 

1 

692 

84011 

84017 

84023 

84029 

84036 

84042 

84048 

84055 

84061 

84067 

2 

1 

-  693 

84073 

84080 

84086 

84092 

84098 

84105 

84111 

84117 

84123 

84130 

3 

9 

694 

84136 

84142 

84148 

84155 

84161 

84167 

84173 

84180 

84186 

84192 

4 
5 

2 
3 

695 

84198 

84205 

84211 

84217 

84223 

84230 

84236 

84242 

84248 

84255 

696 

84261 

84267 

84273 

84280 

84286 

84292 

84298 

84305 

84311 

84317 

6 

4 

697 

84323 

84330 

84336 

84342 

84348 

84354 

84361 

84367 

84373 

84379 

7 

4 

698 

84386 

84392 

84398 

84404 

84410 

84417 

84423 

84429 

84435 

84442 

8 

5 

699 

84448 

84454 

84460 

84466 

84473 

84479 

84485 

84491 

84497 

84504 

9 

b 

No. 

0 

1 

2 

3 

4 

6 

6 

7 

8 

9 

1 
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T.VP.LK  42. 

Logarithms  of  Numbc 

r*. 

No 

7000 ^7600. 

Log.  MolO 88081.    f 

No. 

0 

1 

t 

s 

4 

s 

6 

7 

S 

9 

1 

700 
701 

84510 
84572 

84516 
84578 

84522 
84584 

84528 
W.590 

84535 

84597 

84541 
84603 

84547 
84609 

845.53 
84615 

84559 
84621 

84.566 

84628 

7 

702 

84t):f4 

84640 

84646 

84652 

84^58 

846^1 

84671 

84677 

84(58:5 

84689 

1 

1 

703 

K-tl>!it> 

84702 

84708 

84714 

84720 

84726 

84733 

847.39 

84745  1 

84751 

2 

1 

704 

84757 

84763 

84770 

84776 

84782 

847.88 

84794 

84800 

84807 

84813 

3 

2 

705 

84819 

84825 

84831 

84837 

84844 

84a50 

.84856'  84,862 

84868  1 

84874 

4 

5 

3 
4 
4 
5 
6 
6 

70ti 

84880 

84887 

84893 

84899 

84905 

84911 

84917 

84924 

849:W  ' 

849:56 

707 

84942 

)«948 

84954 

84960 

84967 

84973 

84979 

849,85 

84991 

84«t7 

f> 

70H 

85003 

85009 

85016 

85022 

85028 

850:i4 

8.5040 

a5046 

.8.5052 

a5(X58 

8 
9 

709 

85065 

85071 

85077 
851  :J8 

85083 

85089 

a5095 
8,51,56 

SJlOl 
a5163 

&5107 
a5l69 

85114 
85175 

,8.5120 

85181 

710 

85126 

85132 

85144 

851.50 

711 

85187 

85193 

85199 

85205 

8521 1 

8.5217 

a5224  JtoL'iw 

8.52:56 

85242 

712 

85248 

85254 

85260 

85266 

85272 

a5278 

85285  a5291 

8.5297 

85:50:; 

71.'. 

85:«)9 

85315 

85321 

85327 

85;«3 

a5339 

85:545  a5:552 

85.^58 

a5:564 

714 
71.i 

85370 
85431 

85376 
a5437 

85382 
a5443 

853a8 
85449 

85394 

85400 
8.54»il 

a540«5  85412 

,8.5418 
.8.5479 

,8,5425 

S.54S5 

85455 

8.5467 

8.5473 

71t5 

85491 

8.5497 

,85,503 

85509 

85516 

.8.5522 

.8.5528 

.8.55:U 

,8.5.540 

8.5.546 

717 

85552 

85558 

8.5564 

86570 

85576 

85.582 

8.5588 

8,5.5m 

85(i(» 

8.5(«)(i 

718 

85612 

8.5618 

85625 

85631 

85637 

85643 

a5649 

85(>55 

.8.5661 

8.56(57 

719 
720' 

85673 
85733 

8,51)79 
85739 

8.5685 
8.5'745 

85691 

85697 

85703 
"  a5763 

85709 
8.5769 

8.5715 
85775 

8.5721 

8,5781" 

.8.5727 

8.5788 

85751 

85757 

721 

85794 

85800 

85806 

8581 2 

85818 

85824 

858.30 

85,8.36 

8.5842 

85.848 

722 

85854 

H.5S60 

a5866 

85872 

85878 

85884 

8.5890 

a5.S96 

85902 

.><.5<K18 

723 
724 

85914 
S5974 

85920 
8.5980 

85926 
85986 

85932 
86992 

859.38 
85998 

85944 
86004 

a5950 
86010 

a59.56 
8(5016 

8.5962 
86022 

.8.59(>8 
86028 

<} 

725 

860:M 

86040" 

86046 

860.52 

86058 

86064' 

86070 

86076 

8(5082 

8(50,88" 

72(5 

86094 

861(H) 

86106 

86112 

86118 

86124 

861:50 

86136 

8*5141 

8-5147 

J 

1 
1 

727 

86153 

.S61.59 

8ttl65 

86171 

86177 

8618;i 

86189 

8(5195 

8(5201 

8(5207 

9 

72.S 

86213 

86219 

86225 

86231 

86237 

8(5243 

86249 

862.55 

,8H2';i 

.862(57 

;} 

729 

86273 

86279 

8ti285 

86291 

86297 

86.503 

86.308 

86.314 

.86320 

,8(5,326 

4 

% 

730 

86332 

86.338 

86344 

863,50 

.863.56 

86362 

86;«>8 

8(5.374 

S(i38lV 

8(5.386' 

5 

;? 

731 

86392 

86398 

86404 

•  86410 

86415 

86421 

86427 

8643:5 

.8(U:59 

8(>445 

6 

4 

732 

8t)45l 

86457 

86463 

86469 

,86475 

86481 

86487 

8(5493 

8(5499 

8(5,504 

7 

4 

733 

.  8t)510 

86516 

86522 

86628 

8(i5.34 

86.540 

8^546 

8(5.552 

8(5.5.58 

,8(>.5(>4 

8 

TM 

8t>570 

86576 

86581 

86587  1  8(w>93 

.86599 

8(5605 

8(i()l  1 

8(5(51 7 

8(5623 

9 

5 

7;« 

73(i 

86H29 

8(Wi.SS 

86635 
S6t)94 

86641 
86700 

86646  1  86652 
86705  1  86711 

.86658 
86717 

866(>4 
8672:5 

'86(570 
86729 

86(57(5 
8(57:55 

,86(5,H2 
8(5741 

737 

8t;747 

,86753 

86759 

86764   86770 

86776 

86782 

86788 

8(57m 

StiMlO 

73S 

8(580li 

Sii.sl2 

86817 

86823  1  8»>829 

868:55 

86841 

86847 

8(;S53 

Sll>Ci!l 

739 

S6StU 

8(i,s70 

86876 

86882 

86888 

,86894 

869(H) 

86!»(H> 

S(i91 1 

s.;!il7 

740 

86923 

8tj929 

869:» 

86941 

"86947 

869.53' 

869.58' 

8(5964 

8^)70 

Sli'lTli 

741 

8ti982 

8<)988 

86994 

86999 

87005 

8701 1 

87017 

8702:5 

8702<» 

870:55 

742 

87040 

87046 

87052 

87ft58 

87064 

87070 

87075  87081 

,s70.s7 

87093 

743 

87099 

87105 

87111 

87116   87122 

87128 

87i:54 

87140 

.S7146 

,87151 

744 

87 157 

.87163 

87169 

87176  1  .87181 

87186 

87192 

87198 

87204 

8721" 

745 

87216 

,87221 

87227 

872;«i  87239 

87245 

87251 

872.5(5 

,87262' 

87268 

74ii 

87274 

87280 

87286 

87291 

87297 

87:503 

87:509 

87315 

87320 

87:52(5 

747 

87332 

873:w 

87:«4 

87349 

87355 

87:561 

87.3(57 

87373 

87:579 

87.3,84 

74S 
749 

S739() 
87448 

87396 
874,54 

87402 
87460 

87408 
87466 

87413 
87471 

87419 

87477 

87425 
87483 

87431 
87489 

87437 
87495 

87442 

87500 

fi 

760 

87506 

87512 

87518 

87523 

8752St 

87.5:55 

'87.541 

87.547 

87.552 

87.V>8 

— 

■ 

751 

875tH 

87570 

87576 

87681 

87.587 

87.593 

87.599 

87(>(M 

87610 

,87616 

1 

1 

752 

87622 

87628 

876;J3 

876:19 

87645 

87651 

87656 

87(562 

87(5(58 

87674 

2 

1 

753 

87679 

8768.5 

87691 

87697 

87703 

87708 

87714 

87720 

87736 

87731 

3 

2 

7')4 

87737 

S7743 

87749 

87754 

87760 

877ti«i 

87772 

87777 

,87783 

87789 

4 

755' 

87795 

8780(1 

87806 

87812 

87818 

87823 

8782il 

878.35 

'87841 

~8784(5' 

5 

.3 

75(1 

87852 

87,858 

87864 

87869  1  87875 

87a8| 

87887 

87.892 

87898 

87!HM 

t\ 

3 

757 

87910 

S79I5 

87921 

87927  1  879:« 

879:58 

87944 

87950 

879.55 

S7961 

7 

4 

75S 

87967 

87973 

87978 

87984  1  87990 

87996 

88001 

88007 

8.8013 

8.S()I8 

8 

4 

759 

88024 

88030 

88036 

88041 

88047 

1 

88053 

88058 

880(U 

88070 

88076 

9 

5 

N.' 

0 

:i 

fi 

7 

« 

" 

1 
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Logarithms  of  Numbers. 

No. 

7000 8200. 

Log.  88081 913S1.   | 

No. 

0 

' 

2 

3 

4 

0 

6 

7 

8 

9 

1 

760 
761 

88081 
881.38 

88087 
88144 

88093 
88150 

88098 
88156 

88104 
88161 

88110 
88167 

88116 
88173 

88121 
88178 

88127 
88184 

88133 
88190 

6 

762 

88195 

88201 

88207 

88213 

88218 

88224 

88230 

88235 

88241 

88247 

L 

1 

76.S 

88252 

88258 

88264 

88270 

88275 

88281 

88287 

88292 

88298 

88304 

2 

1 

764 

88309 

88315 

88321 

88326 

88332 
88389 

88338 
88395 

88343 

88349 

88355 

88360 

3 
4 
5 
6 

7 
8 
9 

2 
2 
3 
4 
4 
5 
5 

765 

88366 

88372 

88377 

88383 

88400 

88406 

88412 

88417 

766 

88423 

88429 

88434 

88440 

88446 

88451 

88457 

88463 

88468 

88474 

767 

88480 

88485 

88491 

88497 

88502 

88508 

88513 

88519 

88525 

88530 

768 

88536 

88542 

88547 

88553 

88559 

88564 

88570 

88576 

88581 

88587 

769 
770 

88593 
88649 

88598 
88655 

88604 

88610 

88615 

88621 
88677 

88627 

88632 

88638 

88643 

88660 

88666 

88672 

88683 

88689 

88694 

88700 

88756 

772 

88762 

88767 

88773 

88779 

88784 

88790 

88795 

88801 

88807 

88812 

773 

88818 

88824 

88829 

88835 

88840 

88846 

88852 

88857 

88863 

88868 

774 

88874 

88880 

88885 

88891 

88897 

88902 

Ss:  M  )s 

SS'.MS 

88919 

88925 

775 

88930 

88936 

88941 

88947 

88953 

88958 

K,S!i(;4 

S,s',)ti9 

88975 

88981 

776 

88986 

88992 

88997 

89003 

89009 

89014 

89l)l.'0 

8!  1025 

89031 

89037 

777 

89042 

89048 

89053 

89059 

89064 

89070 

89076 

89081 

89087 

89092 

778 

89098 

89104 

89109 

89115 

89120 

89126 

89131 

89137 

89143 

89148 

779 

89154 

89159 

89165 

89170 

89176 
89232 

89182 

89187 

89193 

89198 

89204 
89260 

780 

89209 

89215 

89221 

89226 

89237 

89243 

89248 

89254 

781 

89265 

89271 

89276 

89282 

89287 

89293 

89298 

89304 

89310 

89315 

782 

89321 

89326 

89332 

89337 

89343 

89348 

89354 

89360 

89365 

89371 

78.3 

89376 

89382 

89387 

89393 

89398 

89404 

89409 

89415 

89421 

89426 

784 

89432 

89437 

89443 

89448 

89454 

89459 

89465 

89470 

89476 

89481 
89537 

785 

89487 

89492 

89498 

89504 

89509 

89515 

89520 

89526 

89531 

786 

89542 

89548 

89553 

89559 

89564 

89570 

89575 

89581 

89586 

89592 

787 

89597 

89603 

89609 

89614 

89620 

89625 

89631 

89636 

89642 

89647 

788 

89653 

89658 

89664 

89669 

89675 

89680 

89686 

89691 

89697 

89702 

789 
"790 

89708 

89713 

89719 

89724 

89730 

897.35 

89741 

89746 

89752 

89757 

89763 

89768 

89774 

89779 

89785 

89790 

89796 

89801 

89807 

89812 

791 

89818 

89823 

89829 

89834 

89840 

89845 

89851 

89856 

89862 

89867 

792 

89873 

89878 

89883 

89889 

89894 

89900 

89905 

89911 

89916 

89922 

793 

89927 

89933 

89938 

89944 

89949 

89955 

89960 

89966 

89971 

89977 

794 
795 

89982 

89988 

89993 

89998 

90004 

90009 

90015 

90020 

90026 

90031 

90037 

90042 

90048 

90053 

90059 

90064 

90069 

90075 

90080 

90086 

796 

90091 

90097 

90102 

90108 

90113 

90119 

90124 

90129 

90135 

90140 

797 

90146 

90151 

90157 

90162 

90168 

90173 

90179 

90184 

90189 

90195 

798 

90200 

90206 

90211 

90217 

90222 

90227 

90233 

90238 

90244 

90249 

799 

90255 
90309 

90260 
90314 

90266 

90271 

90276 

90282 

90287 

90293 

90298 

90304 

800 

90320 

90325 

90331 

90336 

90342 

90.347 

90352 

90.358 

801 

90363 

90369 

90374 

90380 

90385 

90390 

90396 

90401 

90407 

90412 

802 

90417 

90423 

90428 

90434 

90439 

90445 

90450 

90455 

90461 

90466 

803 

90472 

90477 

90482 

90488 

90493 

90499 

90504 

90509 

90515 

90520 

804 

90526 

90531 

90536 

90542 

90547 

90553 

90558 

90563 
90617 

90569 
90623" 

90574 

805 

90580 

90585 

90590 

90596 

90601 

90607 

90612 

90628 

806 

90634 

90639 

90644 

90650 

90655 

90660 

90666 

90671 

90677 

90682 

807 

90687 

90693 

90698 

90703 

90709 

90714 

90720 

90725 

90730 

90736 

808 
809 

90741 
90795 

90747 
90800 

90752 
90806 

90757 
90811 

90763 
90816 

90768 
90822 

90773 
90827 

90779 
90832 

90784 
90838 

90789 
90843 



5 

810 

90849 

90854 

90859 

90865 

90870 

90875 

90881 

90886 

90891 

90897 

811 

90902 

90907 

90913 

90918 

90924 

90929 

90934 

90940 

90945 

90950 

1 

1 

812 

90956 

90961 

90966 

90972 

90977 

90982 

90988 

90993 

90998 

91004 

2 

1 

813 

91009 

91014 

91020 

91025 

91030 

91036 

91041 

91046 

91052 

91057 

3 

2 

814 

91062 

91068 

91073 

91078 

91084 

91089 

91094 

91100 

91105 

91110 

4 

5 

2 
3 

815 

91116 

91121 

91126 

91132 

91137 

91142 

91148 

91153 

91158 

91164 

816 

91169 

91174 

91180 

91185 

91190 

91196 

91201 

91206 

91212 

91217 

6 

3 

817 

91222 

91228 

91233 

91238 

91243 

91249 

91254 

91259 

91265 

91270 

V 

4 

818 

91275 

91281 

91286 

91291 

91297 

91302 

91307 

91312 

91318 

91323 

8 

4 

819 

91328 

913.34 

91339 

91.344 

91350 

91355 

91360 

91365 

91371 

91376 

9 

5 

Vo. 

0 

I 

2 

3 

4 

6 

6 

7 

8 

9 

1 
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1  ABLE  42. 

Logarithms 

of  Numbers. 

No. 

£900 8800. 

Log.  91381 MU» 

No. 

0 

1 

3 

S 

* 

o 

• 

7 

B      8 

n 

820 

9i;i8i 

9i:«7 

91392 

91397 

91403 

91408 

91413 

91418 

91424  ,  91429 

6 

821 

914;i4 

91440 

91445 

91450 

91455 

91461 

91466 

91471 

91477  ,  91482 

822 

91487 

91492 

91498 

91503 

91508 

91514 

91519 

91624 

91529 

91535 

1 

1 

823 

91540 

91545 

91551 

91556 

91561 

91.566 

91.572 

91577 

91582 

91,587 

2 

1 

824 

91593 

91698 

91603 

91609 

91614 

91iil9 

91624 

916;«) 

91635 

91640 

3 
4 

2 

825 

91645 

91651 

91656 

91661 

91666 

91t;72 

91677 

91682" 

91687 

91693 

3 
4 
4 
5 

5 

82fi 

91698 

91703 

91709 

91714 

91719 

91724 

917.30 

91735 

91740 

91745 

'J 

827 

91751 

91756 

91761 

91766 

91772 

91777 

91782 

91787 

91793 

917i».S 

h 

828 

91803 

91808 

91814 

91819 

91824 

91829 

91834 

91840 

91845 

91S.50 

8 
9 

829 

91855 

91861 

91866 

91871 

91876 
91929 

918.H2 
919.34 

918.S7 

91892 
91944" 

91897 
91950 

91903 
91955 

830 

91908 

91913 

91918 

91924 

919.39 

881 

91960 

91965 

91971 

91976 

91981 

91986 

91991 

91997 

92002 

92007 

832 

92012 

92018 

92023 

92028 

92033 

92038 

92044 

92049 

92054 

920.55) 

8:iH 

92065 

92070 

92075 

92080 

92085 

92091 

92096 

92101 

92106 

92111 

8:}4 

92117 

92122 
5)2174 

92127 
92179 

92132 
92184 

921.37 

92189 

92143 
92195 

92148 
92200 

921.53 
92205 

92158  1  92163 
92210  92215 

92169 

836 

92221 

92226 

92231 

92236 

92241 

92247 

92252 

92257 

92262  92267 

837 

92273 

92278 

92283 

92288 

92293 

92298 

92304 

92309 

92314  92319 

838 

92324 

923.30 

923.35 

92.340 

92;M5 

92.350 

92*55 

92361 

92366  92371 

839 

92376 
92428 

92;«1 
92433 

92.387 
92438 

92392 

92443 

92.397 
92449 

92402 
92454 

92407 
92459 

92412 
92464 

92418  9242:1 
92469  92474 

840 

841 

92480 

92485 

92490 

92495 

92.500 

92.505 

9251 1 

92516 

92521  92526 

842 

92531 

92536 

92542 

92547 

92552 

92.557 

92562 

92567 

92572  92578 

843 
844 

92683 
92634 

92588 
92639 

92693 
92646 

92598 
92650 
92701 

92603 
9266.5 
9270(i 

92609 
92660 
92711 

92614 
92t«>5 
92716 

92619 
92670 
'92722 

92624  !t2629 
92675  92681 
92727  '927.32 

6 

845 

92686 

92691 

92696 

846 

92737 

92742 

92747 

92752 

92768 

92763 

92768 

92773 

92778  92783 

1 

1 

847 

92788 

92793 

92799 

92804 

92809 

92814 

92819 

92824 

92829  92,8:14 

.> 

1 
2 

848 

92840 

92845 

92850 

92855 

92860 

92865 

92870 

92876 

92881   92.S86 

3 
4 
5 

849 

92891 

92896 
92947 

92901 
92952 

92906 
92957 

92911 
929112 

92916 
92967 

92<.>21 
9297.3 

92927 
92978' 

92932  92937 
929.83  1  929SH 

3 

860 

92942 

851 

92993 

92998 

93003 

93008 

93013 

93018 

93024 

9:1029 

9,30.34  930:19 

6 

3 

852 

9:J044 

93049 

93a54 

930.59 

9.3064 

93069 

9:«)75 

93080 

9:iOS5  9,30*H) 

7 

4 

S.'SS 

93095 

93100 

931  a5 

9.3110 

93115 

93120 

93125 

93131 

931,16  93141 

s 

4 

854 

93146 

93151 

931.56 

93161 

93166 

93171 

93176 

93181 

93186  93192 

9 

5 

855 
856 

93197 
93247 

93202 
93252 

93207 
932.58 

93212 
93263 

93217" 
9326S 

93222 
93273 

93227 
9327K 

"9:{232 
93283 

93237  93242 
93288  9:1293 

857 

93298 

93303 

9.%308 

9,3313 

9.3318 

9;i323 

9332H 

93.«4 

93:l:l9  9.3344 

858 

93349 

93:»4 

93;»9 

93364 

93369 

93374 

9.3379 

93:W4 

9,3:iS9  9:1.394 

859 

93399 

93404 

9:}409 

98414 

93420 

93425 

93430 

9:i4:v. 

9:1440  9.1445 

860 

93450 

9.3455 

93460" 

93465 

93470 

9;M75 

934,S0 

9:i485 

9:l4flO'|  9.1"45»5 

861 

93500 

9.3.505 

9:«io 

93515 

9:«2ll 

9:».526 

93631 

9:j5;<6 

93.541  '  5)3.546 

862 

9:i551 

9.35.56 

9:«'>61 

9.36t«i 

9:{571 

9,3576 

9.^581 

9:1.586 

9:1591   9:1.596 

863 

93tiOI 

93l«W 

93611 

9.3616 

93621 

93626 

9.36:11 

9:16.36 

5»:i641   9:i646 

864 

93651 

931)56 

93t561 

93666 

93671 

93676 

9.3682 

9:1687 

93692  9:1697 

8t>5 

'  93702 

"93707 

93712 

93717 

93722 

93727 

93732 

"93737 

93742  93747 

866 

93752 

93757 

93762 

93767 

93772 

93777 

93782 

93787 

93792  9:175)7 

867 

93802 

9.3807 

9.3812 

9.3817 

9:5822 

9.3827 

9.3832 

9:ia37 

93842  93.847 

868 
869 

9:i852 
93902 

93857 
93907 

93862 
93912 

93867 
93917 

93872 
93922 

93877 
9.3927 

9.3882 
9;«I32 

9:i887 
9:1937 

93S92  93897 
9:i942  9:1947 

4 

870 

9'3952 

^93957^ 

9.3962 

93967 

93972 

'93977 

93982 

9.3987 

9:15)92  93515)7 

— - 

871 

94002 

!l4(X)7 

94012 

94017 

94022 

94027 

94a32 

94037 

5H042  514047 

1 

0 

872 

940.52 

94a57 

94062 

94067 

94072 

1M077 

94082 

5)4086 

5)405)1   94096 

2 

1 

873 

9410! 

9410(J 

94111 

94116 

94121 

94126 

94131 

94136 

5)4141  '  94146 

.3 

1 

874 

94151 

941.56 

94161 

94166 

94171 

94176 

94181 

94186 

5)4191   9415)6 

4 

875 

94201 

,  94206 

94211 

94216 

'94221 

94226 

942:n 

5M236' 

94240'  5)4245 

5 

2 

S76 

94250 

94255 

94260 

94265 

94270 

94275 

94280 

94285 

94290  9425).i 

6 

2 

877 

m3(Kl 

94.305 

,  94:^10 

94315 

!M.320 

iH.325 

94:«0 

m:i,35 

94.S40  ,  !^:{4.^ 

7 

3 

87H 

94349 

94X54 

1  94359 

94364 

1  1M.369 

94374 

!M379 

94:184 

94.S,'«)  5M:15)4 

8 

3 

879 

943«.>9 

94404 

1 

94409 

M414 

5M419 
1 

94424 

9442t) 

944.33 

944.38  j  5)4443 

9 

4 

■• 

'■• 

- 

1 
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Logarithms 

of  Numbers. 

No. 

8800 MOO. 

Log.  94448 97313. 

No. 

0 

1 

2 

s 

4 

6 

6 

7 

8 

9 

1 

880 
881 

94448 
94498 

94453 
94503 

94458 
94507 

94463 
94512 

94468 
94517 

94473 
94522 

94478 
94527 

94483 
94532 

94488 
94537 

94493 
94542 

■ 

6 

882 

94547 

94552 

94557 

94562 

94567 

94571 

94576 

94581 

94586 

94591 

1 

1 

883 

94596 

94601 

94606 

94611 

94616 

94621 

94626 

94630 

94635 

94640 

2 

1 

884 

94645 

94650 

94655 

94660 

94665 

94670 

94675 

94680 

94685 

94689 
94738 

3 
4 
5 
6 

7 
8 
9 

2 
2 
3 
3 
4 
4 
5 

885 

94694 

94699 

94704 

94709 

94714 

94719 

94724 

94729 

94734 

886 

94743 

94748 

94753 

94758 

94763 

94768 

94773 

94778 

94783 

94787 

887 

94792 

94797 

94802 

94807 

94812 

94817 

94822 

94827 

94832 

94836 

888 

94841 

94846 

94851 

94856 

94861 

94866 

94871 

94876 

94880 

94885 

889 
890 

94890 
94939 

94895 
94944 

94900 

94905 

94910 

94915 

94919 

94924 

94929 

94934 
94983 

94949 

94954 

94959 

94963 

94968 

94973 

94978 

891 

94988 

94993 

94998 

95002 

95007 

95012 

95017 

95022 

95027 

95032 

892 

95036 

95041 

95046 

95051 

95056 

95061 

95066 

95071 

95075 

95080 

893 

95085 

95090 

95095 

95100 

95105 

95109 

95114 

95119 

95124 

95129 

894 

95134 

95139 

95143 

95148 

95153 

95158 

95163 

95168 

95173 

95177 

895 

95182 

95187 

95192 

95197 

95202 

95207 

95211 

95216 

95221 

95226 

896 

95231 

95236 

95240 

95245 

95250 

95255 

95260 

95265 

95270 

95274 

897 

95279 

95284 

95289 

95294 

95299 

95303 

95308 

95313 

95318 

95323 

898 

95328 

95332 

95337 

95342 

95347 

95352 

95357 

95361 

95366 

95371 

899 

95376 

95381 

95386 

95390 

95395 

95400 

95405 

95410 

95415 

95418 

900 

95424 

95429 

95434 

95439 

95444 

95448 

95453 

95458 

95463 

95468 

901 

95472 

95477 

95482 

95487 

95492 

95497 

95501 

95506 

95511 

95516 

902 

95521 

95525 

95530 

95535 

95540 

95545 

95550 

95554 

95559 

95564 

903 

95569 

95574 

95578 

95583 

95588 

95593 

95598 

95602 

95607 

95612 

904 

95617 

95622 

95626 

95631 

95636 

95641 

95646 

95650 

95655 

95660 

905 

95665 

95670 

95674 

95679 

95684 

95689 

95694 

95698 

95703 

95708 

906 

95713 

95718 

95722 

95727 

95732 

95737 

95742 

95746 

95751  1  95756 

907 

95761 

95766 

95770 

95775 

95780 

95785 

95789 

95794 

95799  !  95804 

908 

95809 

95813 

95818 

95823 

95828 

95832 

95837 

95842 

95847  i  95852 

909 

95856 

95861 

95866 

95871 

95875 

95880 

95885 

95890 

95895  1  95899 

910 

95904 

95909 

95914 

95918 

95923 

95928 

95933 

95938 

95942  1  95947 

911 

95952 

95957 

95961 

95966 

95971 

95976 

95980 

95985 

95990  ,  95995 

912 

95999 

96004 

96009 

96014 

96019 

96023 

96028 

96033 

96038  96042 

913 

96047 

96052 

96057 

96061 

96066 

96071 

96076 

96080 

96085  96090 

914 

96095 

96099 
96147 

96104 

96109 

96114 

96118 

96123 

96128 

96133  96137 

915 

96142 

96152 

96156 

96161 

96166 

96171 

96175 

96180  '  96185 

916 

96190 

96194 

96199 

96204 

96209 

96213 

96218 

96223 

96227  96232 

917 

96237 

96242 

96246 

96251 

96256 

96261 

96265 

96270 

96275  i  96280 

918 

96284 

96289 

96294 

96298 

96303 

96308 

96313 

96317 

96322  '  96327 

919 

96332 

96336 
96384 

96.341 

96346 

96350 

96355 

96360 

96365 
96412 

96369 
96417 

96374 

920 

96379 

96388 

96393 

96398 

96402 

96407 

96421 

921 

96426 

96431 

96435 

96440 

96445 

96450 

96454 

96459 

96464  96468 

922 

96473 

96478 

96483 

96487 

96492 

96497 

96501 

96506 

96511  96515 

923 

96520 

96525 

96530 

96534 

96539 

96544 

96548 

9a553 

96558  1  96562 

924 

96567 

96572 

96577 

96581 

96586 

96591 

96595 

96600 

96605  1  96609 

925 

96614 

96619 

96624 

96628 

96633 

96638 

96642 

96647 

96652  96656 

926 

96661 

96666 

96670 

96675 

96680 

96685 

96689 

96694 

96699  96703 

927 

96708 

96713 

96717 

96722 

96727 

96731 

96736 

96741 

96745  96750 

928 
929 
930 

96755 
96802 

.  96759 
96806 

96764 
96811 

96769 
96816 

96774 
96820 

96778 
96825 

96783 
96830 

96788 
96834 

96792  1  96797 

96839 

96844 



4 

96848 

96853 

96858 

96862 

96867 

96872 

96876 

96881 

96886 

96890 

931 

96895 

96900 

96904 

96909 

96914 

96918 

96923 

96928 

96932 

96937 

1 

0 

932 

96942 

96946 

96951 

96956 

96960 

96965 

96970 

96974 

96979 

96984 

?. 

1 

933 

96988 

96993 

96997 

97002 

97007 

97011 

97016 

97021 

97025 

97030 

3 

1 

934 

97035 

97039 

97044 

97049 

97053 

97058 

97063 

97067 

97072 

97077 

4 
5 

2 
2 

935 

970,sl 

97086 

97090 

97095 

97100 

97104 

97109 

97114 

97118 

97123 

936 

97128 

97132 

97137 

97142 

97146 

97151 

97155 

97160 

97165 

97169 

6 

2 

937 

97174 

97179 

97183 

97188 

97192 

97197 

97202 

97206 

97211 

97216 

'/ 

3 

938 

97220 

97225 

97230 

97234 

97239 

97243 

97248 

97253 

97257 

97262 

8 

3 

939 

97267 

97271 

97276 

97280 

97285 

97290 

97294 

97299 

97304 

97308 

9 

4 

No. 

0 

1 

i 

3 

4 

5 

6 

7 

8 

» 

1 
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TABLE  42. 

Logarithms 

of  Numbers. 

No.  9400 10000. 

Log.  97313 99996. 

No. 

0 

1 

2 

8 

4 

& 

• 

7 

8    i    !. 

1 

940 

97313 

97.317 

97322 

97327 

97331 

97336 

97340 

97345 

97350 

973.54 

6 

941 

<)7:}.59 

97364 

97368 

97373 

97377 

97382 

97387 

97391 

97396 

97400 

942 

97405 

97410 

97414 

97419 

97424 

97428 

97433 

97437 

97442 

97447 

1 

1 

943 

97451 

97456 

97460 

97465 

97470 

97474 

97479 

97483 

97488 

97493 

2 

1 

944 

945 

97497 
97.^43 

97502 

97.548 

9750(i 
97552 

97511 

97516 

97520 
97566 

97525 

97529 

97534 

97580 

975,39 
97,58.5 

3 
4 

2 

i 

97557 

97562 

97571 

97575 

94»i 

il7.iS9 

97594 

97.598 

97603 

97607 

97612 

97617 

97621 

97626 

97630 

,5 

3 

947 

97(135 

97640 

97644 

97649 

97653 

97658 

97663 

97667 

97672 

97676 

(1 

3 

948 

97681 

97685 

97690 

97695 

97699 

97704 

97708 

97713 

97717 

97722 

7 

4 

949 

97727 

97731 

977.3(1 

97740 

97745 

97749 

977.54 

977,59 

97763 

97768 

8 
9 

4 

5 

~960 

97772 

97777 

97782 

97786" 

97791 

97795 

97800 

97804 

97809  1  97813 

951 

97818 

97823 

97827 

97832 

97836 

97841 

97845 

978.50 

97.'V>5  978.59 

952 

97864 

97SG8 

97873 

97877 

97882 

97886 

97891 

97896 

97900  97905 

953 

97<K)9 

97914 

97918 

97923 

97928 

97932 

97937 

97941 

97946  97950 

954 

97955 

97959 

979(>4 

97968 

97973 

97978 

97982 

97987 

97991  j  97996 

955 

98000 

980a5 

98009 

98014 

98019 

98023 

98028 

98032 

98037  ,  98041 

956 

98046 

980.50 

98055 

98a59 

98064 

98068 

98073 

98078 

98082  98087 

957 

98a»l 

980<«5 

98100 

98105 

98109 

98114 

98118 

98123 

98127  i  98132 

9.58 

98137 

98141 

98146 

98150 

98155 

98159 

98164 

98168 

98173 

98177 

959 
960 

98182 
98227 

9818(5 
98232 

98191 
98236 

08195 

98200 
98245 

98204 

98209 

98214 

98218 

98223 

98241 

982.50 

982,54 

98259 

98263 

98268 

961 

98272 

98277 

98281 

98286 

982iK) 

98295 

98299 

98304 

98308 

98313 

962 

98318 

98322 

98327 

98;«1 

983;i6 

98.340 

98345 

98349 

98364 

98358 

963 

98363 

98367 

98372 

98376 

98381 

98385 

98390 

98394 

98399 

98403 

964 
965 

98408 

98412 

98417 

98421 

98426 

98430 

98435 

98439 

98444 

98448 
98493 

98453 

98457 

98462 

98466 

98471 

98475 

98480 

98484 

98489 

966 

98498 

98502 

98507 

98511 

98516 

98520 

98525 

9.8529 

98.5.34   9,8.5,38 

967 

98543 

98547 

98552 

98556 

98561 

98565 

98570 

98574 

98.579  9,8.583 

968 

98588 

98.592 

98597 

98601 

98605 

98610 

98614 

98619 

98623  98(528 

969 
970 

986,32 

98637 

98641 

98646 

98660 

98655 

98659 

98664 
98709 

98(5(58   98673 
1*8713"  98717 

98677 

98682 

98686 

98691 

98695 

98700 

98704 

971 

98722 

98726 

98731 

98735 

98740 

98744 

98749 

98753 

98758  98762 

972 

98767 

98771 

98776 

98780 

98784 

98789 

98793 

98798 

98802  9,8,807 

973 

98811 

98816 

98820 

98825 

98829 

98834 

98838 

98843 

98847  98,851 

974 
975 

98856 

98860 

98865 

98869 

98874 

98878 

98883 

98887 

98,892   98896 
989,36  98941 

98900 

98905 

98909 

98914 

98918 

98923 

98927 

98932 

976 

98945 

98949 

98954 

98958 

98963 

98967 

98972 

98976 

98981   9898,5 

977 

98989 

oo9V4 

98998 

99003 

99007 

99012 

99016 

99021 

99025  9902^* 

978 

99034 

99038 

99043 

99047 

99052 

99a56 

99061 

99065 

99069  99074 

979 

99078 

99083 

99087 

99092 
99136' 

(tStOIWi 
99140" 

99100 
99145 

99105 
99149 

99109 
99154 

99114  99118 
99168  991(52 

980 

99123 

99127 

99131 

981 

99167 

99171 

99176 

99180 

99185 

99189 

99193 

99198 

99202  '  99207 

982 

99211 

99216 

99220 

99224 

9922'.t 

99233 

99238 

99242 

99247  992,'>1 

983 

99255 

99260 

99264 

99269 

99273 

99277 

99282 

99286 

99291   99295 

984 

98.5 

99300 

99304 

99308 

99313 

99317 
99361 

99.322 

99326 

99330 

99336  99339 

"99:144 

99348 

99352 

99357 

99366 

99370 

99374 

99379  99383 

986 

99388 

99392 

99396 

99401 

9<1405 

99410 

99414 

99419 

99423  99427 

987 

99432 

99436 

99441 

99445 

99449 

99454 

99458 

994(53 

99467  1  W471 

988 
989 

99476 
99520 

99480 
99524 

9)9484 
99528 

99489 
99533 

99493 
99537 

99498 
99542 
99585 

99.502 
99.54*5 
!"»9,590" 

99.^0(5 
995,50 

99511  '■   99515 

99.555 

99,559 
99603 

_ 

4 

990 

99564 

mm 

99572 

99577 

99581 

99594 

99.599 

991 

99607 

99612 

99616 

99621 

99625 

99629 

996,34 

996.38 

99642 

99647 

1 

0 

9<t2 

99651 

99656 

99660 

99664 

99669 

99673 

99677 

99682 

99686 

99691 

2 

1 

«I3 

•KHS95 

99699 

99704 

99708 

99712 

99717 

99721 

99726 

997.30 

997.34 

3 

1 

994 
995 

997.39 
!t<»7S2 

99743 

99787 

99747 
99791" 

99752 
99795 

99756 

99.800 

99760 
99804 

99765 

99769 

99774 

99778 
9t>822 

4 
5 

2 

99808 

99813 

99817 

!»H1 

99826 

99830 

99835 

«)S;{9 

99843 

99848 

99852 

99866 

99861 

99865 

6 

2 

i«»7 

9iW70 

99874 

99878 

Wt88;i 

9!t,887 

99891 

99896 

99900 

99904 

99909 

7 

3 

998 

99913 

iH«tl7 

99922 

99926 

99930 

999.3.5 

999.39 

99944 

99948 

99952 

8 

3 

(Kt9 

99957 

99961 

99965 

99970 

99974 

99978 

99983 

99987 

99991 

99996 

9 

4 

No. 

0 

■        • 

1 

4 

& 

S 

7 

8 

• 

1 

TABLE  43.                                            [Page  771 
Logarithmic  Sines,  Tangents,  and  Secants  to  every  Point  and  Quarter  Point  of  the  Compass. 

Points. 

Sine. 

Cosine. 

Tangent. 

Cotangent. 

Secant. 

Cosecant. 

0 
i 

1 

Inf.  nag. 
8.  69080 
8.99130 
9. 16652 

10.  00000 
9.  99948 
9.  99790 
9.  99527 

Inf.  neg. 
8. 69132 
8.99:J40 
9.17125 

Infinite. 
11.30868 
11.00660 
10.  82875 

10.  00000 
10. 00052 
10.  00210 
10.  00473 

Infinite. 
11.30920 
11.00870 
10.  83348 

8 
7i 

1 

u 
li 

If 

9.  29024 
9.  38557 
9.  46282 
9. 52749 

9. 99157 
9. 98679 
9. 98088 
9. 97384 

9. 29866 
9. 39879 
9. 48194 
9. 55365 

10.  70134 
10.60121 
10.  51806 
10.  44635 

10.  00843 
10.  01321 
10.  01912 
10. 02616 

10.  70976 
10.  61443 
10. 53718 
10. 47251 

k 
6i 

2 
2t 

2| 

9.  58284 
9.  63099 
9. 67339 
9.  71105 

9. 96562 
9. 95616 
9. 94543 
9. 93335 

9. 61722 
9. 67483 
9.  72796 
9.  77770 

10. 38278 
10.  32517 
10. 27204 
10.  22230 

10. 03438 
10. 04384 
10. 05457 
10. 06665 

10.41716 
10. 36901 
10.  32661 
10.  28895 

6 
5i 

3 

3J 
31 

9.  74474 
9.  77503 
9.  80236 
9.  82708 

9.  91985 

,        9. 90483 

.  9.  88819 

9. 86979 

9. 82489 
9. 87020 
9.91417 
9. 95729 

10. 17511 
10. 12980 
10.  08583 
10. 04271 

10. 08015 
10. 09517 
10.11181 
10. 13021 

10. 25526 
10.  22497 
10. 19764 
10. 17292 

5 

4} 
4J 
4i 

4 

9. 84949 

9. 84949 

10.00000 

10. 00000 

10. 15051 

10. 15051 

4 

Cosine. 

Sine. 

Cotangent. 

Tangent. 

Cosecant. 

Secant. 

Points. 
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TABLE  44. 

0° 

Log.  Sines,  Tangent*,  and  Secants. 

119° 

M. 

Hour  A.  ■. 

Hour  p.  H. 

8lne. 

DIB.  1'. 

Cosecant. 

Tangent.  JDtB.  1'. 

Cotangent 

Secant. 

Cosine. 

M. 

0 

12  0  0 

0  0  0 

Inf.  neg. 

Infinite. 

Inf.  neg.  , 

Infinite. 

10.00000 

10.00000 

60 

1 

11  59  52 

0  8 

6. 46.373 

30103 

13.  53627 

6. 46373  130103 

13.  53627 

00000 

00000 

59 

2 

59  44 

0  16 

76476 

17609 

2.3524 

76476  '17609 

23524 

00000 

00000 

58 

3 

59  36 

0  24 

94085 

12494 

a5915 

94085  112494 

05915 

00000 

00000 

57 

4 

59  28 

0  32 
0  0  40 

7.  06579 
7.16270 

9691 
7918 

12.93421 
12. 83730 

7.06.579 
7. 10270 

9691 

12. 93421 

00000 

00000 

56 
55 

5 

U  59  20 

7918 

12.  a3730 

10.00000 

10.00000 

6 

59  12 

0  48 

24188 

6694 

7.5812 

24188 

6694 

7.5812 

00000 

00000" 

54 

7 

69  4 

0  56 

;«)882 

5800 

69118 

30882 

5800 

69118 

00000 

00000 

53 

8 

58  56 

1  4 

.36682 

.5115 

63318 

,36682 

5115 

63318 

00000 

00000 

52 

9 

58  48 

1  12 

41797 

4576 

58203 

41797 

4576 
4139 

58203 
12.5.3627 

00000 

00000 

51 
.50 

10 

11  58  40 

0  1  20 

7.46373 

4139 

12. 53627 

7. 46373 

10.00000 

10.00000 

11 

58  32 

1  28 

50512 

3779 

49488 

50512 

3779 

49488 

00000 

00000 

49 

12 

58  24 

1  36 

54291 

.3476 

45709 

.54291  '  3476 

45709 

00000 

00000 

48 

13 

58  16 

1  44 

57767 

3218 

42233 

57767  3219 

42233 

00000 

00000 

47 

14 
15 

58  8 

1  52 

60985 

2997 
2802 

39015 

60986 

2996 
2803 

39014 
12.  36018 

00000 
10.00000 

00000 

46 

11  58  0 

0  2  0 

7. 63982 

12.  .36018 

7.  63982 

10.00000 

45 

16 

57  52 

2  8 

66784 

2633 

33216 

667,<*5  2633 

a3215 

00000 

00000 

44 

17 

57  44 

2  16 

69417 

2483 

.3a583 

69418  2482 

30582 

00001 

9.99999 

43 

18 

57  36 

2  24 

71900 

2:M8 

28100 

71900  :  2.348 

28100 

00001 

99999 

42 

19 

57  28 

2  32 

74248 

2227 
2119 

25752 
12.  23525 

74248  2228 
7.  7t5476  1  2119 

25752 
12.23524 

00001 
10.00001 

99999 

41 

20 

11  57  20 

0  2  40 

7.  76475 

9.99999 

40 

21 

57  12 

2  48 

78.594 

2021 

21406 

78595  2020 

214a5 

00001 

99999 

39 

22 

57  4 

2  56 

80615 

1930 

193a5 

80615  1931 

19;i85 

00001 

99999 

38 

23 

56  56 

3  4 

82545 

1848 

174.55 

82.546   1848 

17454 

00001 

99999 

37 

24 

56  48 

3  12 

84.393 
7.  86166 

1773 
1704 

1.5607 
12. 13834 

84.394  1773 
7.86167  1704 

1.5606 
12. 13.s:« 

00001 
10.00001 

99999 

36 

'25 

U  56  40 

0  3  20 

9. 99999 

36 

26 

56  32 

3  28 

87870 

1639 

121.30 

87871  1639 

12129 

00001 

99999 

34 

27 

56  24 

3  36 

89509 

1579 

10491 

89510  1579 

10490 

00001 

99999 

33 

28 

56  16 

3  44 

91088 

1524 

08912 

91089  1524 

08911 

00001 

99999 

32 

29 

56  8 

3  52 

92612 

1472 

07388 

92613  1  1473 

07387 

00002 

99998 

31 

"30" 

11  56  0 

0  4  0 

7.94084 

1424 

12.05916 

7. 94086  1424 

12.05914 

10. 00002 

9.99998 

30 

31 

55  52 

4  8 

95508 

1379 

04492 

9.5510  1379 

04490 

00002 

99998 

29 

32 

55  44 

4  16 

96887 

1336 

03113 

96889  1.3.36 

03111 

00002 

99998 

28 

33 

55  36 

4  24 

98223 

1297 

01777 

98225  1297 

01775 

00002 

99998 

27 

34 
35' 

55  28 

4  32 

99520 

1259 

0O»80 

99522  1259 

00478 

00002 

99998 

26 

11  55  20 

0  4  40 

8.00779 

1223 

11. 99221 

8. 00781   1223 

11.99219 

10. 00002 

9.99998 

25 

36 

55  12 

4  48 

02002 

1190 

97998 

02004   1190 

97996 

00002 

99998 

24 

37 

55  4 

4  56 

03192 

1158 

96808 

03194   1159 

96806 

oooa3 

99997 

23 

38 

54  56 

5  4 

04350 

1128 

95&50 

04*53  1128 

95<H7 

oooa3 

00007 

22 

39 

54  48 

5  12 
0  5  20 

05478 

1100 

94522 

a5481  1  1100 

94519 

00003 

99997 

21 

40 

U  54  40 

'8.  06578 

1072 

11.9.3422 

8.06581   1072 

11.9.341!t 

10. 00003' 

9.99997 

20 

41 

54  32 

5  28 

07650 

1046 

H2:{.50 

07t)53  ;  1047 

92347 

00003 

99997 

19 

42 

54  24 

5  36 

08696 

1022 

91.3t)4 

08700  ;  1022 

i»13(K) 

00003 

99<)97 

18 

43 

54  16 

5  44 

09718 

999 

902H2 

09722   998 

9(I27S 

00003 

iHWC 

17 

44 
45 

54  8 

5  52 

10717 

976 

89283 

10720   976 

89L'.'<0 

(KXKW 

!»<K>!H> 

16 

11  54  0 

0  6  0 

8.11693 

954 

11.88.307' 

8.11696 

955 

11.88304 

10.00004' 

9.99996 

15 

46 

53  52 

6  8 

12647 

934 

87353 

12651 

934 

87349 

00004 

99996 

14 

47 

53  44 

6  16 

13581 

914 

86419 

l.%585 

915 

86415 

00004 

99996 

13 

48 

53  36 

6  24 

14495 

896 

8.5.5a5 

14.500 

895 

86500 

00004 

99996 

12 

49 
"60 

53  28 
U  53  20 

6  32 

15391 

877 
860 

84e.09 
11.83732 

1.5,395 

878 

84606 

00004 

99996 
9.99995 

11 
10 

0  6  40 

8. 16268 

8.16273';  860 

11.8.3727 

10.00006 

61 

53  12 

6  48 

17128 

843 

82872 

17i:«   843 

82.867 

00005 

99ili).5 

9 

62 

53  4 

6  56 

17971 

827 

82029 

17976   828 

82024 

00005 

!»!)«1.5 

8 

63 

62  56 

7  4 

18798 

812 

81202 

18804   812 

81196 

00005 

95Ktll,5 

7 

54 

52  48 
11  52  40 

7  12 
0  7  20 

19610- 

797 

80390 

19616   797 

80HS4 

oooa5 

999<.I5 

6 

8. 20407  1 

782 

11.79593 

8.20413   782 

11.79.5M7 

lO.tXKXKi 

"9791(11114 

5 

66 

52  32 

7  28 

21189 

769 

78811 

21195   769 

7.S.S(V5 

00006 

9t««l4 

4 

67 

52  24 

7  36 

21968 

7.56 

78042 

21964   756 

780:t6 

00006 

H1»!I!I4 

3 

58 

52  16 

7  44 

22713 

743 

77287 

22720   742 

77280 

OOOtHi 

IMhUM 

•J 

59 

62  8 

7  52 

23456 

730 

76544 

2;M62   730 

76.538 

oooot; 

!l91tlt4 

1 

60 
M. 

62  0 

8  0 

24186 

717 

76814 
S«ont. 

24192   718 

76808 

00007 

tt9993 

0 

Hour  p.  M. 

Hour  A.  H. 

C<>lllD<>. 

DIB.  1'. 

CuUingpnt.  Dlff.  1'. 

Tangent. 

CoMcant. 

Sine. 

M. 

•0^ 

H9f> 

f- 

TABLE  U. 

[Page  773 

1° 

Log.  Sines,  Tangents,  and  Secants 

178° 

M. 

Hour  A.  M. 

Hour  p.  M. 

Sine. 

Dlff.  1'. 

Casecant. 

Tangent. 

Diff.  1'. 

Cotangent. 

Secant. 

Cosine. 

M. 

0 

11  52  0 

0  8  0 

8.24186 

717 

11.  75814 

8.  24192 

718 

11. 75808 

10,  00007 

9. 99993 

60 

1 

51  52 

8  8 

24903 

706 

75097 

24910 

706 

75090 

00007 

99993 

59 

2 

51  44 

8  16 

2560i) 

695 

74391 

25616 

696 

74384 

00007 

99993 

58 

3 

51  36 

8  24 

26304 

684 

73696 

26312 

684 

73688 

00007 

99993 

57 

4 

51  28 

8  32 

26988 

673 

73012 

26996 

673 
663 

73004 
11. 72331 

00008 
10. 00008 

99992 
9.99992 

56 

.55 

5 

11  51  20 

0  8  40 

8.  27661 

663 

11.  72339 

8. 27669 

6 

51  12 

8  48 

28324 

653 

71676 

28332 

654 

71668 

00008 

99992 

54 

7 

51  4 

8  56 

28977 

644 

71023 

28986 

643 

71014 

00008 

99992 

5.3 

8 

50  56 

9  4 

29621 

634 

70379 

29629 

634 

70371 

00008 

99992 

52 

9 

50  48 

9  12 

30255 

624 

69745 

.30263 

625 

69737 

00009 
10. 00009 

99991 

51 

10 

11  50  40 

0  9  20 

8.  30879 

616 

11.69121 

8. 30888 

617 

11.69112 

9. 99991 

.50 

n 

50  32 

9  28 

31495 

608 

68505 

31505 

607 

68495 

00009 

99991 

49 

12 

50  24 

9  36 

32103 

599 

67897 

32112 

599 

67888 

00010 

99990 

48 

13 

50  16 

9  44 

32702 

590 

67298 

32711 

591 

67289 

00010 

99990 

47 

14 

50  8 

9  52 

32(292 

583 

66708 

33302 

584 

66698 

00010 

99990 

46 

15 

11  50  0 

0  10  0 

8. 33875 

575 

11.66125 

8.  33886 

575 

11.66114 

10.  00010 

9. 99990 

45 

16 

49  52 

10  8 

34450 

568 

65550 

34461 

568 

65539 

00011 

99989 

44 

17 

49  44 

10  16 

35018 

560 

64982 

35029 

561 

64971 

00011 

99989 

43 

18 

49  36 

10  24 

35578 

553 

64422 

35590 

553 

64410 

00011 

99989 

42 

19 

49  28 

10  32 

36131 

547 

63869 

36143 
8.  36689 

546 
540 

63857 

00011 

999.89 

41 

20 

11  49  20 

0  10  40 

8.  36678 

539 

11.63322 

11.63311 

10. 00012 

9.  99988 

40 

21 

49  12 

10  48 

37217 

533 

62783 

37229 

533 

62771 

00012 

99988 

39 

99 

49  4 

10  56 

37750 

526 

62250 

37762 

527 

62238 

00012 

99988 

38 

23 

48  56 

11  4 

38276 

520 

61724 

38289 

520 

61711 

00013 

99987 

37 

24 

48  48 

11  12 

38796 

514 

61204 

38809 

514 

61191 

Dobis 

99987 

36 

2.1 

11  48  40 

0  11  20 

8.39310- 

508 

11.  60690 

8.  39323 

509 

11. 60677 

10.  00013 

9. 99987 

35 

26 

48  32 

11  28 

39818 

502 

60182 

39832 

502 

60168 

00014 

99986 

.34 

27 

48  24 

11  36 

40320 

496 

59680 

40334 

496 

59666 

00014 

99986 

33 

28 

48  16 

11  44 

40816 

491 

59184 

40830 

491 

59170 

00014 

99986 

32 

29 

48  8 

11  52 

41307 

485 

58693 

41321 

486 

58679 

00015 

99985 

31 

30 

11  48  0 

0  12  0 

8.41792 

480 

11.58208 

8. 41807 

480 

11.58193 

10. 00015 

9. 99985 

30 

31 

47  52 

12  8 

42272 

474 

57728 

42287 

475 

57713 

00015 

99985 

29 

32 

47  44 

12  16 

42746 

470 

57254 

42762 

470 

57238 

00016 

99984 

28 

33 

47  36 

12  24 

43216 

464 

56784 

43232 

464 

56768 

00016 

99984 

27 

34 

47  28 

12  32 

43680 

459 

56320 

43696 

460 

56304 

00016 

99984 

26 

35 

11  47  20 

0  12  40 

8.  44139 

455 

11.55861 

8.  44156 

4.55 

11.  5.5844 

10.  00017 

9. 99983 

25 

36 

47  12 

12  48 

44594 

450 

55406 

44611 

450 

55389 

00017 

99983 

24 

37 

47  4 

12  56 

45044 

445 

54956 

45061 

446 

54939 

00017 

99983 

23 

38 

46  56 

13  4 

45489 

441 

54511 

45507 

441 

54493 

00018 

99982 

22 

39 

46  48 

13  12 

45930 

436 

54070 

45948 

437 

54052 

00018 

99982 

21 
20 

40 

11  46  40 

0  13  20 

8. 46366 

433 

11.53634 

8. 46385 

432 

11.  53615 

10. 00018 

9.  99982 

41 

46  32 

13  28 

46799 

427 

53201 

46817 

428 

53183 

00019 

99981 

19 

42 

46  24 

13  36 

47226 

424 

52774 

47245 

424 

52755 

\  00019 

99981 

18 

43 

46  16 

13  44 

476.50 

419 

52350 

47669 

420 

52331 

00019 

99981 

17 

44 

46  8 

13  52 

48069 

416 

51931 

48089 

416 

51911 

00020 

99980 

16 

45 

11  46  0 

0  14  0 

8.  48485 

411 

11.51.515 

8.  48505 

412 

11.  51495 

10. 00020 

9. 99980 

15 

46 

45  52 

14  8 

48896 

408 

51104 

48917 

408 

51083 

00021 

99979 

14 

47 

45  44 

14  16 

49304 

404 

50696 

49325 

404 

50675 

00021 

99979 

13 

48 

45  36 

14  24 

49708 

400 

50292 

49729 

401 

50271 

00021 

99979 

12 

49 

45  28 

14  32 

50108 

396 

■  49892 

50130 

397 

49870 

00022 

99978 

11 

50 

11  45  20 

0  14  40 

8. 50504 

393 

11. 49496 

8. 50527 

393 

11. 49473 

10.  00022 

9. 99978 

10 

51 

45  12 

14  48 

50897 

390 

49103 

50920 

390 

490S0 

00023 

99977 

9 

52 

45  4 

14  56 

51287 

386 

48713 

51310 

386 

48690 

00023 

99977 

8 

53 

44  56 

15  4 

51673 

382 

48327 

51696 

383 

48304 

00023 

99977 

7 

54 

44  48 

15  12 

52055 

379 

47945 

52079 

380 

47921 

00024 

99976 

6 
5 

55 

U  44  40 

0  15  20 

8. 52431 

376 

11. 47566 

8. 52459 

376 

11. 47.541 

10.  00024 

9. 99976 

56 

44  32 

15  28 

52810 

373 

47190 

52835 

373 

47165 

00025 

99975 

4 

57 

44  24 

15  36 

53183 

369 

46817 

53208 

370 

46792 

00025 

99975 

3 

58 

44  16 

15  44 

53552 

367 

46448 

53578 

367 

46422 

00026 

99974 

2 

59 

44  8 

15  52 

53919 

363 

46081 

53945 

363 

46055 

00026 

99974 

1 

60 

44  0 

16  0 

54282 

360 

45718 

54308 

'361 

45692 

00026 

99974 

0 

M. 

Hour  p.  M. 

Hour  A.  M. 

Cosine. 

Diff.l'. 

Secant. 

Cotangent. 

Diff.  1'. 

Tangent. 

Cosecant. 

Sine, 

M. 

91= 

88°  1 

Page  774] 

TABLE  44. 

go 

Log.  Sinee,  Tangents,  and  Secants 

"" 

M. 

Hour  A.M.    Hour  P.M. 

Sine. 

Dlfl.  1'. 

Cosecant. 

Tangent. 

Did.  1'. 

Cotangent. 

Secant. 

(-.."int.-. 

M. 

0 

11  44     0     0  16     0 

8. 54282 

360 

11.45718 

8. 54308 

361 

11.46692 

10.  00026 

9.  99974 

60 

1 

43  52         16    8 

54642 

357 

45358 

54669 

368 

46331 

00027 

99973 

59 

2 

43  44          16  Iti 

,54999 

355 

45001 

5.5027 

366 

44973 

00027 

99973 

58 

3 

43  36         16  24 

55:»4 

351 

44646 

55382 

362 

44618 

00028 

99972 

57 

4 

43  28          16  32 

55705 

349 

44295 

55734 

349 

44266 

00028 

99972 

56 

5 

11  43  20 

0  16  40 

8.  .560.54 

346 

11. 43946 

8. 5608;^ 

346 

11.43917 

10.00029 

9.  99971 

.'>o 

6 

43  12 

16  48 

56400 

,343 

43600 

56429 

344 

43571 

00029 

99971 

,54 

7 

43    4 

16  56 

56743 

341 

43257 

56773 

341 

43227 

00030 

99970 

53 

8 

42  56 

17     4 

57084 

337 

42916 

57114 

338 

42886 

00030 

99970 

52 

9 
10 

42  48 

17  12 

57421 

3.36 

42579 

57452 

336 
333 

42548 

00031 

99969 

51 

11  42  40 

0  17  20 

8.57757 

332 

11.42243 

8. 57788 

11.42212 

10.00031 

9.99969 

50 

11 

42  32 

17  28 

58089 

3.30 

41911 

58121 

330 

41879 

00032 

99968 

49 

12 

42  24 

17  36 

58419 

328 

41581 

58451 

328 

41.549 

(K)032 

99968 

48 

13 

42  16 

17  44 

58747 

325 

41253 

58779 

326 

412l'1 

(MM133 

99967 

47 

14 
15 

42    8         17  52 

59072 

323 

40928 

59105 

323 

40.vi:. 

( H  K  i:-;h 

99967 

46 

11  42    0     0  18    0 

8.  59395 

320 

11.40(>05 

8. 69428 

321 

11.40.-S7l' 

fn  ....-•- 

•'  ',t'i*(67 

45 

16 

41  52         18    8 

59715 

318 

402.S5 

59749 

319 

402.M 

■•''.w; 

44 

17 

41  44  !       18  16 

600,33 

316 

.39967 

60O6,S 

316 

.3Wi:i2 

■  'iiHi; 

43 

18 

41  36 

18  24 

60349 

313 

3!t(i.M 

tl(i:!S4 

314 

39r,l() 

''l'»^t'^ 

42 

19 

41  28 

18  32 

60662 

311 

3»:;:;s 

('.(N'.i.W 

311 

39:;oL' 

'■'\m 

41 

20 

11  41  20 

0  18  40 

8.60973 

309 

11.  3<.H1L'7 

«.  tiiiKia^ 

310 

11.3.s'.i!M 

':' 

-r't>4 

40" 

21 

41  12 

18  48 

61282 

307 

,387  IS 

61319 

307 

3,S(;m 

'I'.i'iii:-; 

.59 

22 

41     4 

18  56 

61589 

3^5 

38411 

61626 

306 

3.s:;7i 

I'lmiia 

:« 

23 

40  56 

19    4 

61894 

.302 

38106 

61931 

303 

3,so.,'.i 

1  If.  ■  ;-. 

'i;i!«)2 

37 

24 

40  48 

19  12 

62196 

301 

37804 
11.37.503 

62234 
8r625;« 

301 

377e;ii 
11.374IM 

1 

•T'Cl 

36 

25 

11  40  40 

0  19  20 

8. 62497 

298 

299 

26 

40  32 

19  28 

62795 

296 

37205 

62834 

297 

371  til  i 

■•I'.itil 

34 

27 

40  24 

19  36 

63091 

294 

36909 

63131 

296 

36869 

(X^M(I 

99960 

;« 

28 

40  16 

19  44 

6.3385 

293 

36615 

63426 

292 

36674 

00040 

99960 

32 

29 

40    8 

19  52 

63678 

•290 

36.322 

63718 

291 

36282 

00041 

!»it959 

31 

30 

11  40    0 

0  20    0 

8.  6;i968 

288 

11.36032 

8.64009 

289 

11. 36991 

lO.lHKMl 

;i.  999.59 

.30 

31 

39  52 

20    8 

64256 

287 

35744 

64298 

287 

35702 

INK  141' 

!I<I9,5S 

29 

32 

39  44 

20  16 

64543 

284 

35457 

64685 

286 

36416 

tHtlM-J 

9995s 

28 

33 

39  36 

20  24 

64827 

283 

35173 

64870 

284 

36130 

00043 

!t99.')7 

27 

34 

39  28 

20  32 

65110 

281 

34890 

65154 

281 

.34846 

00044 
10.00044 

9995t> 
9.  imiryli 

26 

2.5 

35 

11  39  20 

0  20  40 

8.65391 

279 

11.34609 

8.66435 

280 

U.  :J4665 

3(; 

3l»  12 

20  48 

65670 

277 

343,'«) 

65715 

278 

34285 

00045 

999.55 

24 

37 

39    4 

20  56 

6.5947 

276 

34053 

66993 

276 

34007 

00045 

99«t.55 

23 

38 

38  56 

21     4 

66223 

274 

.33777 

66269 

274 

33731 

00046 

999.VJ 

22 

39 
40 

38  48 
11  38  40 

21   12 
0  21  20 

66497 
8. 66769 

272 

.3:W03 

6a543 

273 

33457 

00046 

il!l!>.",4 

21 

20' 

270 

11.33231 

8.66816 

271 

11.3:^84 

10.00047 

"9r9ii',i.">:! 

41 

38  32 

21  28 

67039 

269 

32!»(il 

67087 

269 

32913 

0004,S 

!l!)'.i.'i2 

19 

42 

38  24 

21  36 

67308 

267 

32692 

67366 

268 

32644 

OtXMH 

il*t9.">2 

IS 

43 

38  16 

21  44 

67575 

266 

.32425 

67624 

266 

.32376 

(XX149 

9it9.51 

17 

44 

38    8 

21  52 

67841 

263 

32159 

67890 

264 

32110 

IUUV40 

<i<i<i.-.! 

16 

45 

11  38    0 

0  22    0 

8.68104 

263 

11.31896 

8.68154 

263 

11.31.S46 

111  ,iiiii-.ii 

'1    -v,   .-,,  , 

15 

46 

37  52 

22    8 

68367 

260 

316.^3 

68417 

261 

31583 

iiiii  1'.  1 

14 

47 

37  44 

22  16 

68627 

259 

31373 

68678 

260 

31322 

lHKI.ll 

W!'4;i 

13 

48 

37  36 

22  24 

68886 

268 

31114 

68938 

258 

31062 

00062 

gsiMs 

12 

49 

37  28 

22  32 

69144 

256 

30W>6 

69196 

257 

30804 

00052 

99t»4S 

11 

50 

11  37  20 

0  22  40 

8. 69400 

254 

ll.;i0(>00 

8. 69453 

255 

11..3a547 

10. 000.53 

9.9<)947 

10 

51 

37  12 

22  48 

69654 

253 

.30.346 

69708 

254 

30292 

tXK)54 

i»9946 

9 

52 

37    4  i       22  56 

69907 

252 

30093 

69962 

252 

3tK)38 

00a54 

>»W46 

8 

63 

36  56  1       23    4 

70159 

2i>0 

29841 

70214 

251 

29786 

00055 

99945 

7 

54 

3«  48 

23  12 

70409 

249 

29,591 

70466 

249 

29535 

00056 

99944 

6 

65 

11  36  40 

0  23  20 

8.  706.58 

247 

11.29.342 

8.  70714 

248 

11.29286 

10.00056 

9.99944 

5 

56 

36  32 

23  28 

709a5 

246 

29095 

70962 

246 

29038 

00ft57 

99943 

4 

57 

36  24 

23  36 

71151 

244 

28849 

71208 

246 

28792 

(XK).58 

99iM2 

3 

58 

36  16 

23  44 

71395 

243 

28605 

714.53 

244 

28.547 

00068 

99942 

2 

59 

36    8 

23  52 

716.38 

242 

28362 

71697 

243 

283a3 

00059 

99941 

1 

60 

86    0 

24    0 

71880 

240 

28120 

71940 

241 

28060 

00060 

99940 

0 

M. 

Boorr.K. 

Boor  A.M. 

OcMliie. 

DIB.  1'. 

Secant 

Cotangent  1  DID.  r. 

Tangent 

Cowcant 

Sine. 

"mT 

tfo 

8;o 

TABLE  44. 
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3° 

Log.  Sinea,  Tangents,  and  Secanta. 

176° 

M. 

Hour  A.  M. 

Hour  P.  M. 

Sine. 

Diff.  1'. 

Cosecant. 

Tangent. 

Dili.  1'. 

Cotangent. 

Secant. 

Cosine. 

M. 

0 

11  36  0 

0  24  0 

8.  71880 

240 

ll.  28120 

8.  71940 

241 

11.28060 

10. 00060 

9.  99940 

60 

1 

35  52 

24  8 

72120 

239 

27880 

72181 

239 

27819 

00060 

99940 

.59 

2 

35  44 

24  16 

72359 

238 

27641 

72420 

239 

27580 

00061 

99939 

58 

3 

35  36 

24  24 

72597 

237 

27403 

72659 

237 

27341 

00062 

99938 

57 

4 

35  28 

24  32 

72834 

235 

27166 

72896 

236 

27104 

00062 

99938 

56 

6 

11  35  20 

0  24  40 

8.  73069 

234 

11. 26931 

8.  73132 

234 

11.  26868 

10. 00063 

9. 99937 

55 

6 

35  12 

24  48 

73303 

232 

26697 

73366 

234 

266.34 

00064 

99936 

.54 

7 

35  4 

24  56 

73535 

232 

26465 

73600 

232 

26400 

00064 

99936 

53 

8 

34  56 

25  4 

73767 

230 

26233 

73832 

231 

26168 

00065 

99935 

52 

9 

34  48 

25  12 

73997 

229 

26003 

74063 

229 

25937 

00066 

99934 

51 

10 

11  34  40 

0  25  20 

8.  74226 

228 

11. 25774 

8.  74292 

229 

11.  25708 

10. 00066 

9. 99934 

50 

11 

34  32 

25  28 

74454 

226 

25546 

74521 

227 

25479 

00067 

99933 

49 

12 

34  24 

25  36 

74680 

226 

25320 

74748 

226 

25252 

00068 

99932 

48 

13 

34  16 

25  44 

74906 

224 

25094 

74974 

225 

25026 

00068 

999;i2 

47 

14 

34  8 

25  52 

75130 

223 

24870 

75199 

224 

24801 

00069 

99931 

46 

15 

U  34  0 

0  26  0 

8.  75353 

222 

11. 24647 

8. 75423 

222 

11. 24577 

10. 00070 

9. 99930 

45 

Itt 

33  52 

26  8 

75575 

220 

24425 

75645 

222 

24355 

00071 

99929 

44 

17 

33  44 

26  16 

75795 

220 

24205 

75867 

220 

24133 

00071 

99929 

43 

18 

33  36 

26  24 

76015 

219 

23985 

76087 

219 

23913 

00072 

99928 

42 

19 

33  28 

26  32 

76234 

217 

23766 

76306 

219 

23694 

00073 

99927 

41 

20 

11  33  20 

0  26  40 

8. 76451 

216 

11.  23549 

8.  76525 

217 

11. 23475 

10. 00074 

9.  99926 

40 

21 

33  12 

26  48 

76667 

216 

23333 

76742 

216 

23258 

00074 

99926 

39 

•>o 

33  4 

26  56 

76883 

2U 

23117 

76958 

215 

23042 

00075 

99925 

38 

23 

32  56 

27  4 

77097 

213 

22903 

77173 

214 

22827 

00076 

99924 

37 

24 

32  48 

27  12 

77310 

212 

22690 

77387 

213 

22613 

00077 

99923 

36 

25 

11  32  40 

0  27  20 

8.  77522 

211 

11. 22478 

8.  77600 

211 

U.  22400 

10. 00077 

9. 99923 

35 

2t> 

32  32 

27  28 

77733 

210 

22267 

77811 

211 

22189 

00078 

99922 

.34 

27 

32  24 

27  36 

77943 

209 

22057 

78022 

210 

21978 

00079 

99921 

33 

28 

32  16 

27  44 

78152 

208 

21848 

78232 

209 

21768 

00080 

99920 

32 

29 
30 

32  8 

27  52 

78360 

208 

21640 

78441 

208 

21559 

00080 

99920 

31 

11  32  0 

0  28  0 

8.  78568 

206 

11.  21432 

8.  78649 

206 

11.21351 

10. 00081 

9. 99919 

.30 

31 

31  52 

28  8 

78774 

205 

21226 

78855 

206 

21145 

00082 

99918 

29 

32 

31  44 

28  16 

78979 

204 

21021 

79061 

205 

,  20939 

00083 

99917 

28 

33 

31  36 

28  24 

79183 

203 

20817 

79266 

204 

'  20734 

00083 

99917 

27 

34 
35 

31  28 

28  32 

79386 

202 

20614 

79470 

203 

20530 

00084 

99916 

26 

11  31  20 

0  28  40 

8. 79588 

201 

11^412 

8. 79673 

202-,- 

-11. 20327 

10. 00085 

9. 99915 

25 

3« 

31  12 

28  48 

79789 

201 

20211 

79875 

201 

20125 

00086 

99914 

24 

37 

31  4 

28  56 

79990 

199 

20010 

80076 

201 

19924 

00087 

99913 

23 

38 

30  56 

29  4 

80189 

199 

19811 

80277 

199 

19723 

00087 

99913 

22 

39 

30  48 

29  12 

80388 

197 

19612 

80476 

198 

19524 

00088 

99912 

21 

40 

11  30  40 

0  29  20 

8. 80585 

197 

11.19415 

8. 80674 

198 

11. 19326 

10. 00089 

9.99911 

20 

41 

30  32 

29  28 

80782 

196 

19218 

80872 

196 

19128 

00090 

99910 

19 

42 

30  24 

29  36 

80978 

195 

19022 

81068 

196 

18932 

00091 

99909 

18 

43 

30  16 

29  44 

81173 

194 

18827 

81264 

195 

18736 

00091 

99909 

17 

44 

30  8 

29  52 

81367 

193 

18633 

81459 

194 

18541 

00092 

99908 

16 
15 

45 

11  30  0 

0  30  0 

8.  81560 

192 

11. 18440 

8.  81653 

193 

11. 18347 

10.00093 

9. 99907 

46 

29  52 

30  8 

81752 

192 

18248 

81846 

192 

18154 

00094 

99906 

14 

47 

29  44 

30  16 

81944 

190 

18056 

82038 

192 

17962 

00095 

99905 

13 

48 

29  36 

30  24 

82134 

190 

17866 

82230 

190 

17770 

00096 

99904 

12 

49 
50 

29  28 

30  32 
0  30  40 

82324 

189 

17676 

82420 

190 

17580 
11. 17390 

00096 

99904 

11 

11  29  20 

8.  82513 

188 

11. 17487 

8.  82610 

189 

10. 00097 

9. 99903 

10 

51 

29  12 

30  48 

82701 

187 

17299 

82799 

188 

17201 

00098 

99902 

9 

52 

29  4 

30  56 

82888 

187 

17112 

82987 

188 

17013 

00099 

99901 

8 

53 

28  56 

31  4 

83075 

186 

16925 

83175 

186 

16825 

00100 

99900 

7 

54 

55 

28  48 

31  12 

83261 

185 
184 

16739 
11. 16554 

83361 

186 

16639 

00101 

99899 

4 

11  28  40 

0  31  20 

8.  83446 

8.  83547 

185 

11. 16453 

10. 00102 

9. 99898 

S 

5<i 

28  32 

31  28 

83630 

183 

16370 

83732 

184 

16268 

00102 

99898 

4 

rtl 

28  24 

31  36 

83813 

183 

16187 

83916 

184 

160S4 

00103 

99897 

3 

58 

28  16 

31  44 

83996 

181 

16004 

84100 

182 

15900 

00104 

99896 

2 

59 

28  8 

31  52 

84177 

181 

15823 

84282 

182 

1.5718 

00105 

99895 

1 

60 

28  0 

32  0 

84358 

181 

15642 

84464 

182 

15536 

00106 

99894 

0 

M. 

Hour  p.  M. 

Hour  A.  M. 

Cosine. 

Difl.l'. 

Secant. 

Cotangent. 

Diff.l'. 

Tangent. 

Cosecant. 

Sine 

M. 

93° 

86° 

Page  776 

TABLE  44. 

4° 

Log.  Sines,  Tangente,  and  Secante 

1760 

M. 

Hour  i.  H. 

Hour  p.  M. 

Sine. 

Dili.  1'. 

Cosecant 

Tangent. 

Diff.  1'. 

'Cotangent. 

Secant. 

Cosine. 

M. 

0 

11   28     0 

0  32     0 

8.84368 

181 

11.15642 

8.84464 

182 

11.15536 

10.  00106 

9.  99894 

60 

1 

27  52 

32     8 

84539 

179 

15461 

M646 

180 

1.5354 

00107 

99893 

59 

2 

27  44 

32  16 

84718 

179 

15282 

84826 

180 

15174 

00108 

99892 

58 

S 

27  36 

32  24 

84897 

178 

15103 

85006 

179 

14994 

00109 

9^)891 

57 

4 
ft 

27  28 
11  27  20 

32  32 
0  32  40" 

85075 

177 

14925 

a51H.5 

'^.  N.^:;i;:i' 

178 

14815 

00109 

99891 
"9799890 

.56 
.55 

8.85252 

177 

11. 1474S 

177 

11.14637 

10.00110 

6 

27  12 

32  48 

85429 

176 

14571 

s.-.:.-t0 

177 

14460 

00111 

99.S89 

.54 

7 

27    4 

32  56 

85605 

175 

143S».T 

8.^717 

176 

14283 

00112 

99888 

53 

8 

26  56 

33    4 

85780 

175 

14220 

85893 

176 

14107 

00113 

99887 

52 

9 
10 

26  48 
"li  26  40 

33  12 

85955 

173 

14045 

86069 

174 

13931 

00114 

99886 

.51 
.50 

0  33  20 

8.86128 

173 

11.13872 

8.86243 

174 

11. 13757 

10.00115 

9.  i>9S.S.=> 

11 

26  32 

33  28 

86;»1 

173 

13699 

86417 

174 

13,583 

00116 

998<} 

49 

12 

26  24 

33  36 

86474 

171 

13526 

86.591 

172 

13409 

00117 

998S3 

48 

13 

26  16 

33  44 

86645 

171 

13355 

86763 

172 

13237 

00118 

99SS2 

47 

14 
15 

26    8 
11  26    0 

33  52 
0  34    0 

86816 
'8.86987" 

171 

13184 
11. 13013 

869;« 

171 

130ti.S 

00119 

W.'iSI 

46 

169 

8.87106" 

171 

11. 12894 

10.00120 

9.  99880 

45 

16 

25  52 

34     8 

87156 

169 

12844 

87277 

170 

12723 

00121 

99879 

44 

17 

25  44 

34  16 

87325 

169 

12675 

87447 

169 

12.^.53 

00121 

99879 

43 

18 

25  36 

34  24 

87494 

167 

12.506 

87616 

169 

12384 

00122 

99878 

42 

19 
20 

25  28 
11  25  20 

34  32 

876Q1 

168 
166" 

12339 
11.12171 

87785 
8.  87953 

168 
167 

12215 
11.  12tM7 

00123 
10.00124 

99877 
9.  99876 

41 

40 

0  34  40 

8.  87820 

21 

25  12 

34  48 

87995 

166 

12005 

88120 

167 

11880 

00125 

99875 

39 

22 

25    4 

M  56 

88161 

165 

11839 

8S2S7 

166 

11713 

00126 

99874 

38 

23 

24  56 

35    4 

8a326 

164 

11674 

88453 

165 

11.547 

00127 

99873 

37 

24 
25 

24  48 

35  12 

88490 

164 

11510 

88618 

165 

11382 

00128 

99872 

36 

11  24  40 

0  :«  20" 

8.88654 

163 

11.11346 

8.  887K1 

165 

11.11217 

10.  (K(I29 

9.  99871 

26 

24  32 

35  28 

88817 

163 

111H3 

8894  S 

163 

110.^2 

(H)l.SO 

99870 

34 

27 

24  24 

35  36 

88980 

162 

11020 

89111 

163 

108S9 

00131 

998(11) 

:i3 

28 

24  16 

35  44 

89142 

162 

10858 

89274 

16;i 

10726 

001.32 

9986S 

32 

29 

24    8 

35  52 

89304 

160 

lOfiiir. 

89437 

161 

10.563 

00133 

99,'<(17 

31 

.30 

11  24    0 

0  36    0 

8.  89464 

161 

11.  ia53»> 

8.  895;i8 

162 

11. 104(»2 

10.00134 

"9T99S6ii 

30 

31 

23  52 

36    8 

89625 

159 

10375 

89760 

160 

10240 

ooi.-i'-. 

99S»)5 

29 

32 

23  44 

36  16 

89784 

159 

10216 

89920 

160 

10080 

00136 

iHt864 

28 

33 

23  36 

36  24 

89943 

159 

10a57 

90080 

160 

09920 

00137 

99863 

27 

34 

23  28 

36  32 

90102 

158 

09898 

90240 

159 

at7tiO 

0013.S 

99,S62 

26 

35 

11  23  20 

0  36  40~ 

8.90260 

157 

11.09740 

8.  903!t9 

158 

11.09601 

10.  (XII 39 

9.  998«i1 

25 

36 

23  12 

36  48 

90417 

157 

09583 

90557 

158 

09443 

00140 

99StlO 

24 

37 

23    4 

36  56 

90574 

156 

0«)426 

90715 

157 

0928.=) 

(K)141 

99S.'i9 

23 

3« 

22  56 

.37     4 

90730 

155 

09270 

90S72 

157 

09128 

00142 

JI985.S 

22 

39 

22  48 

37  12 

90885 

155 

0<.)115 

91029 

156 

08971 

00143 

99857 

21 

40 

U  22  40 

0  37  20 

8.91040 

155 

11.08!IIM) 

s.<rijs5 

155 

11.08815 

10.  00144 

9.99866 

20 

41 

22  32 

37  2S 

91195 

154 

08805 

9|;mo 

155 

08(«iO 

00145 

99856 

19 

42 

22  24 

37  36 

9i;}49 

153 

086.51 

91495 

156 

08505 

00M6 

99a54 

18 

43 

22  16 

37  44 

91502 

153 

08498 

916.50 

153 

08360 

00147 

99853 

17 

44 

22    8 

37  52 

91655 

152 

0S;i45 

91803 

154 

08197 

00148 

99.852 

16 

'45 

11  22    0 

0  38    0 

8. 91807 

152 

11.08193 

8.919.57 

153 

11.08043 

10.  00149 

9.99,S5r 

15 

46 

21  52 

38    8 

91959 

151 

08041 

92110 

152 

078<K) 

001,50 

9i),s.50 

14 

47 

21  44 

:«  16 

92110 

151 

07890 

922(i2 

152 

07738 

001.52 

99,^48 

1* 

48 

21  36 

38  24 

92261 

150 

077.19 

92414 

151 

075,H6 

001.53 

99.M7 

12 

49 

21  28 

3H  32 

92411 

150 

075S!« 

92.M)5 

161 

074.35 

(101.54 

«t9S4l> 

11 

50 

11  21  20 

0  :W  40 

8.  92561 

149 

n7b74:!!> 

.s.  9L'716 

150 

11.672.V4 

10.001,55 

9.;«W5" 

10 

51 

21  12 

38  48 

92710 

149 

072iHI 

92.Stl6 

150 

07i:m 

001,56 

99844 

9 

52 

21    4 

38  /)6 

92859 

148 

07141 

93016 

149 

06984 

00157 

99S4;i 

8 

53 

20  56 

39    4 

93007 

147 

0699.3 

931  (W 

148 

06a35 

001,58 

9*(S-I2 

7 

r>4 

20  4H 

39  12 

93154 

147 

0684(i 

93.;  13 

149 

06687 

001,59 

99.S41 

6 

.v> 

11  20  40 

0  39  20 

8.  93;«)1 " 

"  147 

11.0<Mi!l;i 

8.  9.3462 

147 

11.0<i.5:{8 

10.00160 

9.  99840 

5 

56 

20  32 

39  28 

9:V448 

146 

0ts'i52 

>i:!60<l 

147 

Of  1391 

00161 

!)98:«i 

4 

57 

20  24 

39  .••.(•. 

93594 

146 

06 II  Hi 

9:i75l> 

147 

06244 

00162 

99,s;5'< 

3 

5H 

20  16 

39  44 

93740 

145 

0ti2(l0 

9:«M)3 

146 

06097 

00163 

998:i7 

2 

59 

20    8 

39  52 

93885 

145 

0«ill5 

!M049 

146 

a5951 

00164 

99H:?6 

1 

IM) 

20    0 

40    0 

94030 

144 

05970 

94195 

146 

05805 

00166 

998;}4 

0 
M. 

M 

«4" 

Hour  p.  M. 

Boar  A.  M. 

Conine. 

Did.  1'. 

9e«inl. 

rotanjrenl 

Dili.  I'. 

Tangent. 

CodcoanL 

Sine. 

88° 

TABLE  U. 

[Page  777  | 

Log. 

Sines,  Tangents,  and  Secants. 

6» 

A 

A 

B 

B 

C 

C 

174° 

M. 

Hour  A.  M. 

Hour  p.  M. 

Sine. 

Difl. 

Cosecant. 

Tangent. 

Difl. 

Cotangent. 

Secant. 

Difl. 

Cosine. 

M. 

0 

11  20  00 

0  40  00 

8.  94030 

0 

11. 05970 

8.  94195 

0 

11.05805 

10.00166 

0 

9.  99834 

60 

1 

19  52 

40  08 

94174 

9 

05826 

94340 

2 

05660 

00167 

0 

99833 

.59 

2 

19  44 

40  10 

94317 

4 

05683 

94485 

4 

05515 

00168 

0 

99832 

58 

3 

19  36 

40  24 

94461 

7 

05539 

94630 

7 

05370 

00169 

0 

99831 

57 

4 

19  28 

40  32 

94603 

9 

05397 

94773 

9 

05227 

00170 

0 
0 

99830 
9.  99829 

56 
55 

5 

11  19  20 

0  40  40 

8. 94746 

11 

11. 05254 

8.  94917 

11 

11. 05083 

10.00171 

6 

19  12 

40  48 

94887 

13 

0.5113 

95060 

13 

04940 

00172 

0 

99828 

54 

7 

19  04 

40  56 

95029 

15 

04971 

95202 

15 

04798 

00173 

0 

99827 

53 

8 

18  56 

41  04 

95170 

18 

04830 

95344 

18 

04656 

00175 

0 

99825 

52 

9 

18  48 

41  12 

95310 

20 

04690 

95486 
8. 95627 

20 

04514 

00176 
10.00177 

0 
0 

99824 
9.  99823 

51 

50 

10 

11  18  40 

0  41  20 

8.95450 

22 

11. 04550 

22 

11.04373 

n 

18  32 

41  28 

95589 

24 

04411 

95767 

24 

042.33 

00178 

0 

99822 

49 

12 

18  24 

41  36 

95728 

26 

04272 

95908 

27 

04092 

00179 

0 

99821 

48 

13 

18  16 

41  44 

95867 

29 

04133 

96047 

29 

03953 

00180 

0 

99820 

47 

14 

18  08 

41  52 

96005 

31 

03995 

96187 

31 

03813 

00181 
10. 00183 

0 
0 

99819 
9.99817 

46 

45 

15 

11  18  00 

0  42  00 

8. 96143 

33 

11.03857 

8. 96325 

33 

11. 03675 

16 

17  52 

42  08 

96280 

35 

03720 

96464 

35 

03536 

00184 

0 

99816 

44 

17 

17  44 

42  16 

96417 

37 

03583 

96602 

38 

03398 

00185 

0 

99815 

43 

18 

17  36 

42  24 

96553 

39 

03447 

96739 

40 

03261 

00186 

0 

99814 

42 

19 

17  28 

42  32 

96689 

42 

03311 

96877 

42 

03123 

00187 

0 

99813 

41 
40 

20 

11  17  20 

0  42  40 

8.  96825 

44 

11.03175 

8. 97013 

44 

11.  02987 

10. 00188 

0  1  9.  99812 

21 

17  12 

42  48 

96960 

46 

03040 

97150 

46 

02850 

00190 

0 

99810 

,39 

22 

17  04 

42  56 

97095 

48 

02905 

97285 

49 

02715 

00191 

0 

99809 

38 

23 

16  56 

43  04 

97229 

50 

02771 

97421 

51 

02579 

00192 

0 

99808 

37 

24 

16  48 

43  12 

97363 

53 

02637 

97556 

53 

02444 

00193 

0 

99807 

36 

25 

11  16  40 

0  43  20 

8.  97496 

55 

11.02504 

8. 97691 

55 

11.  02309 

10. 00194 

9. 99806 

35 

26 

16  32 

43  28 

97629 

57 

02371 

97825 

58 

02175 

00196 

99804 

34 

27 

16  24 

43  36 

97762 

59 

02238 

97959 

60 

02041 

00197 

99803 

33 

28 

16  16 

43  44 

97894 

61 

02106 

98092 

62 

01908 

00198 

99802 

32 

29 

16  08 

43  52 

98026 

64 

01974 

98225 

64 

01775 
11701642 

00199 

99801 

31 

30 

11  16  00 

0  44  00 

8. 98157 

66 

11.01843 

8. 98358 

66 

10. 00200 

9.  99800 

30 

31 

15  52 

44  08 

98288 

68 

01712 

98490 

69 

01510 

00202 

99798 

29 

32 

15  44 

44  16 

98419 

70 

01581 

98622 

71 

01378 

00203 

99797 

28 

33 

15  36 

44  24 

98549 

72 

01451 

98753 

73 

01247 

00204 

99796 

27 

34 

15  28 

44  32 

98679 

75 

01321 

98884 

75 

01116 

00205 

-p 

99795 

26 

35 

11  15  20 

0  44  40 

8. 98808 

77 

11.01192 

8. 99015 

77 

11.00985 

10. 00207 

9. 99793 

25 

36 

15  12 

44  48 

98937 

79 

01063 

99145 

80 

00855 

00208 

99792 

24 

37 

15  04 

44  56 

99066 

81 

00934 

99275 

82 

00725 

00209 

99791 

23 

38 

14  56 

45  04 

99194 

83 

00806 

99405 

84 

00595 

00210 

99790 

22 

39 

14  48 

45  12 

99322 

86 

00678 

99534 

86 

00466 

00212 

99788 

21 

40 

11  14  40 

0  45  20 

8. 99450 

88 

11. 00.5.50 

8. 99662 

89 

11. 00338 

10. 00213 

9. 99787 

20 

41 

14  32 

45  28 

99577 

90 

00423 

99791 

91 

00209 

00214 

99786 

19 

4'^ 

14  24 

45  36 

99704 

92 

00296 

99919 

93 

00081 

00215 

99785 

18 

43 

14  16 

45  44 

99830 

94 

00170 

9.  00046 

95 

10. 99954 

00217 

99783 

17 

44 
45 

14  08 

45  52 

99956 

96 

00044 

00174 

97 

99826 

00218 

99782 

16 
15 

11  14  00 

0  46  00 

9. 00082 

99 

10. 99918 

9. 00301 

100 

10. 99699 

10.  00219 

9.  99781 

46 

13  52 

46  08 

00207 

101 

99793 

00427 

102 

99573 

00220 

99780 

14 

47 

13  44 

46  16 

00332 

103 

99668 

00553 

104 

99447 

00222 

99778 

13 

48 

13  36 

46  24 

00456 

105 

99544 

00679 

106 

99321 

00223 

1  '     99777 

12 

49 
50 

13  28 
11  13  20 

46  32 
0  46  40 

00581 

107 

99419 

00805 

108 

99195 

00224 
10. 00225 

-J- 

99776 

11 

9.  00704 

110 

10.99296 

9. 00930 

111 

10. 99070 

9. 99775 

10 

51 

•   13  12 

46  48 

00828 

112 

99172 

01055 

113 

98945 

00227 

1   99773 

9 

52 

13  04 

46  56 

00951 

114 

99049 

01179 

115 

98821 

00228. 

99772 

8 

53 

12  56 

47  04 

01074 

116 

98926 

01303 

117 

98697 

00229 

99771 

7 

54 

12  48 

47  12 

01196 

118 

98804 

01427 

120 

98573 

00231 

99769 

6 

55 

11  12  40 

0  47  20 

9.01318 

121 

10. 98682 

9.U1.550 

122 

10.  98450 

10. 00232 

99768 

b 

56 

12  32 

47  28 

01440 

123 

98560 

01673 

124 

98327 

00233 

99767 

4 

57 

12  24 

47  36 

01561 

125 

98439 

01796 

126 

98204 

00235 

99765 

3 

58 

12  16 

47  44 

01682 

127 

98318 

01918 

128 

98082 

00236 

99764 

2 

59 

12  08 

47  52 

01803 

129 

98197 

02040 

131 

97960 

00237 

99763 

1 

60 

12  00 

48  00 

01923 

132 

98077 

02162 

133 

97838 

00239 

1  i   99761 

0 

M. 

Hour  p.  M. 

Hour  A.  M. 

Cosine. 

Difl. 

Secant. 

Cotangent. 

Diff. 

Tangent. 

Cosecant. 

Difl.  1   Sine. 

M. 

95° 

A 

A 

B 

B 

C 

0 

84° 

Seconds  of  time 

1- 

«•    3' 

4- 

6>    6- 

7' 

fA 
Prop,  parts  of  cols.  <  B 

16 
17 
0 

33    49 
33    50 

0    0 

66 
66 
1 

82  99 

83  100 
1    1 

115 
116 

1 
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TABLE  44. 

Log.  Sines,  Tangents,  and  Secants. 

•° 

A                               A 

B                            B 

C 

C        US" 

M. 

Hour  A.  H. 

Hour  p.  M. 

Sine. 

Diff. 

Coaecant. 

Tangent.  |  Diff.  |  Ctotangcnt. 

S«cant. 

Diff. 

Cosine. 

M. 

0 

11  12  00 

0  48  00 

9.  01923 

0 

10.  98077 

9.02162  !    0 

10.97838 

10.00239 

0 

9. 99761 

60 

1 

11  52 

48  08 

02043 

2 

97957 

02283  i     2 

97717 

00240 

0 

99760 

59 

2 

11  44 

48  16 

02163 

4 

97837 

02404  :     4 

97596 

00241 

0 

99759 

58 

3 

11  36 

48  24 

02283       6 

97717 

02525       6 

97475 

00243 

0 

99757 

57 

4 

11  28 

48  32 
0  48  40 

02402_      7 
9.  02520  1     9 

97598 
10.  97480 

02645       8 
9.02766  1     9' 

97355 
10.  97234 

00244 
10.  00245 

0 
0' 

99756 
9.  997.55 

.56 
55 

5 

11  11  20 

6 

11  12 

48  48 

02639     11 

97361 

02885 

11 

97115 

00247 

0 

99753 

54 

7 

11  04 

48  56 

02757      13 

97243 

03005 

13 

96995 

00248 

0 

99752 

53 

8 

10  56 

49  04 

02874     15 

97126 

03124 

15 

96876 

00249 

0 

99751 

52 

9 

10  48 

49  12 
0  49  20 

02992     17 

97008 

03242 
9. 03361 

17 
19 

96758 
10.96639 

00261 
10.  00252 

0 
0 

99749 
9.  99748 

51 
50 

10 

11  10  40 

9. 03109     19 

10. 96891 

11 

10  32 

49  28 

03226     20 

96774 

03479 

21 

96521 

00253 

0 

99747 

49 

12 

10  24 

49  36 

03342     22 

96658 

0;i597 

23 

96403 

00255 

0 

99745 

48 

13 

10  16 

49  44 

03458     24 

96542 

03714  '  24  ;      96286 

00256 

0 

99744 

47 

14 

10  08 

49  52 

03574     26 

96426 

03832      26  '       961(>8 

00258 
10.  00259 

0 
0" 

99742 

46 
45 

15 

11  10  00 

0  50  00 

9.03690  i  28 

10. 96310 

9. 03948      28 

10.  9t>052 

9.99741 

16 

9  52 

50  08 

03805     30 

96195 

(H(m  ,  30 

9.5935 

002t>0 

0 

99740 

44 

17 

9  44 

50  16 

03920  ;  31 

96080 

04181  1  32 

95819 

00262 

0 

997.38 

43 

18 

9  36 

50  24 

04034     33 

95966 

04297  1  34 

95703 

00263 

0 

99737 

42 

19 
20 

9  28 

50  32 
0  50  40 

04149     .35 
9. 04262     37 

95H.51 
10;957.SH 

IM413 

<.l.  (H.'>28 

36 

95587 

00264 
10.  00266 

_o. 

99736 

41 

11     9  20 

38 

10.95472 

0 

9.99734 

40 

21 

9  12 

50  4H 

04376     39  1      95624 

MiAi  ,  39 

95367 

00267 

1 

99733 

39 

22 

9  04 

50  56 

04490     41  1      9.5510 

047.58     41 

95242 

(X)269 

99731 

38 

23 

S  56 

51  04 

04603     43 

95397 

IM873     43 

95127 

(H)270 

997;{0 

37 

24 

8  48 

51  12 

04715     44 

95285 

04987  1  45 

95013 

00272 

99728 

36 

25 

11     8  40 

0  51  20 

9.04828  1  46 

10.95172 

9.05101      47 

10.94899 

10.  00273 

~r 

9.  99727 

;15 

26 

8  32 

51  28 

04940     48 

95060 

05214  1  49 

9478t) 

(K)274 

99726 

34 

27 

8  24 

51  36 

05052     50 

94948 

ft5328  1  51 

94672 

00276 

99724 

33 

28 

8  16 

51  44 

a5164     52  j      94836 

0.5441     53 

94.559 

00277 

1 

99723 

32 

29 

8  08 

51  52 

a5275  1  54  i      9472.5 

05553     64 

94447 

00279 

951721 

31 

30 

11     8  00 

0  52  00 

9.05386  1  56  ilO.  94614 

9. 05()66     56 

10.  94;i34 

10.  IX)280 

l" 

9.99720 

30 

31 

7  52 

52  08 

05497     57  i      94.503 

05778  ,  58 

94222 

00282 

99718 

29 

32 

7  44 

52  16 

05607  •  59  1      94393 

05890  :  <>0 

94110 

00283 

99717' 

28 

33 

7  36 

52  24 

05717     61  1      94283 

06002     62 

93998 

00284 

99716 

27 

34 

7  28 

52  32 

05827     63  1      94173 

06113     64 

9.3887 

00286 

99714 

26 

35 

11     7  20 

0  52  40 

9.05937     65    10.94063 

9.06224     66  '10.93776 

10.  00287 

9.99713 

25 

36 

7  12 

52  48 

06046     67         93954 

mXib  i  68  1      93665 

00289 

99711 

24 

37 

7  04 

52  56 

06155     69         93845 

06445     69  1      9:«o5 

00290 

99710 

23 

■.iS 

6  6fi 

53  04 

06264     70         93736 

0»i5.56      .1  i      9:1444 

00292 

it970S 

22 

39 

6  48 

53  12 

06372     72  1      9.3628 

06666     73  1      9:J3;M 

00293 

_L 

997117 

21 

40 

11     6  40 

0  53  20 

9.06481     74  110.93519 

9706775     75"  10.  93225 

10.00295 

9.  99705 

20 

41 

6  32 

53  28 

06589     76        93411 

06885     77         93115 

00296 

99704 

19 

42 

6  24 

63  36 

06696     78         9:J:!04 

0»i994     79         93006 

00298 

99702 

18 

43 

6  16 

53  44 

06804     80  .      93196 

07103     81         92897 

00299 

99701 

17 

44 

6  08 

53  52 

06911      81  1      930S9 

07211      83  1      92789 

00.301 

99699 

16 

46 

11     6  00 

0  54  00 

9.07018     83    10.92982 

9.07320     84  110.92680 

fO.  00302 

T 

9799698 

15 

46 

5  52 

54  08 

07124  .  85         92876 

07428     8«5  ;       92572 

«)3(M 

99696 

14 

47 

5  44 

54  16 

07231      87         927(>9 

07536  '  88          92464 

0030,5 

99696 

13 

48 

5  36 

54  24 

07337      89          92663 

07643     90  1       92357 

00.307 

1 

99«i93 

12 

49 

5  28 

54  32 

07442     91    1       92558 

077.')1      92  1       92249 

00.308 

!>9692 

11 
10 

W 

U    5  20 

0  54  40 

9.07.548     <I3    10.924.52 

9.078.58     94  110.92142 

10.  (K)310 

9.  996S«> 

61 

5  12 

54  48 

07653     94         92347 

07964      96  1       920.3»> 

0<Kil  1 

i»96S9 

9 

62 

5  m 

54  56 

07758     96  1      92242 

08071      98  1       91929 

0t)313 

!«t«i.H7 

s 

53 

4  5(i 

.55  04 

07863  1  98  1      92137 

08177  i  m  1       91823 

(K)314 

9V<iiS(i 

7 

54 

4  48 
11     4  40 

55  12 
0  55  20 

07968 

100  1      920.32 
102  ,10.91928 

082.S;<    101   1       91717 

00316 
i0.lK)317 

-{- 

H«t(;s4 
9.!<9<i.s;V 

6 
5' 

65 

9. 08072 

9.  0S3.S9    U« 

10.91611 

56 

4  S2 

65  28 

08176  il04  1      91824 

08495    105 

9151V5 

0«)319 

(HKvSl 

4 

57 

4  24 

55  36 

08280    lOti         91720 

08t«X)    107 

9140O 

00320 

S»>l(iM( 

3 

flS 

4   16 

55  44 

08.383    107          91617 

08705  ;109 

91295 

(HI322 

it9678 

2 

6(t 

4  08 

65  52 

0H486    UW         91514 

08810  ,111 

911it0 

00323 

1 

9i>ti77 

1 

60 

4  00 

56  00 

08589    111  1      91411 

08914    113 

_.i 

91086 

00325 

1 

99675 

0 
M. 

M. 

Hour  1'.  M. 

H.mr  A.  «. 

l-o«liio.       Did.'     Swniit. 

(VUftiiRt'liI-    I>i(T.     TiiiiKi-lit. 

r,w«Tiiiit. 

mn. 

Sine. 

M° 

A                               A 

1'.                              II 

^       c      8r>| 

Secondanf  lime 

!•        i. 

B' 

*•        6» 

«• 

3- 

(A 

I'rop.  piirbio(i'uU..j  B 

14         2B 

u      an 

0           0 

42 
4'.' 

1 

M 

M 
1 

70 

I 

83 
M 
1 

»7 

TABLE  44. 
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Log.  Sineg,  Tangents,  and  Secants. 

;" 

A 

A 

B            BO 

c   i;s° 

M. 

Hour  A.  H. 

Hour  P.  M. 

Sine. 

Diff. 

Cosecant. 

Tangent. 

Diff. 

Cotangent. 

Secant. 

Diff. 

Cosine. 

M. 

0 

11  4  0 

0  56  0 

9.  08589 

0 

10.  91411 

9. 08914 

0 

10.  91086 

10.  00325 

0 

9. 99675 

60 

1 

3  52 

56  8 

08692 

2 

91308 

09019 

2 

90981 

00326 

0 

99674 

59 

3  44 

56  16 

08795 

3 

91205 

09123 

3 

90877 

00328 

0 

99672 

58 

:? 

3  36 

56  24 

08897 

5 

91103 

09227 

5 

90773 

00330 

0 

99670 

57 

4 

3  28 

56  32 

08999 

6 

8 

91001 
10. 90899 

09330 

7 

90670 

00331 

0 

99669 

56 

5 

11  3  20 

0  56  40 

9.09101 

9.09434 

8 

10.  90566 

10. 00333 

0 

9. 99667 

55 

H 

3  12 

56  4S 

09202 

10 

90798 

09537 

10 

90463 

00334 

0 

99666 

54 

3  4 

56  56 

09304 

11 

90696 

09640 

11 

90360 

00336 

0 

99664 

53 

S 

2  56 

57  4 

09405 

13 

90595 

09742 

13 

90258 

00337 

0 

99663 

52 

9 

2  48 

57  12 

09506 

14 
16 

90494 
10. 90394 

09845 

15 
16 

90155 
10. 90053 

00339 

0 

99661 

51 

11  2  40 

0  57  20 

9.  09606 

9. 09947 

10.  00341 

0 

9. 99659 

50 

11 

2  32 

57  28 

09707 

18 

90293 

10049 

18 

89951 

00342 

0 

99658 

49 

V?, 

2  24 

57  36 

09807 

19 

90193 

10150 

20 

89850 

00.344 

0 

99656 

48 

n 

2  16 

57  44 

09907 

21 

90093 

10252 

21 

89748 

00345 

0 

99655 

47 

14 

2  8 

57  52 

10006 

22 

89994 

10353 

23 

89647 

00347 

0 

99653 

46 

15 

11  2  0 

0  58  0 

9. 10106 

24 

10.  89894 

9. 10454 

24  |10.  89546 

10. 00349 

0 

9. 99651 

45 

Ifi 

1  52 

58  8 

10205 

26 

89795 

10555 

26    89445 

00350 

0 

99650 

44 

17 

1  44 

58  16 

10304 

27 

89696 

10656 

28 

89344 

00352 

0  !   99648 

43 

18 

1  36 

58  24 

10402 

29 

89598 

10756 

29 

89244 

00353 

99647 

42 

19 

1  28 

58  32 

10501 

30 

89499 

10856 

31 

89144 

00355 

-^ 

99645 

41 

?.n 

11  1  20 

0  58  40 

9. 10599 

32 

10.  89401 

9. 10956 

33 

10.  89044 

10. 00357 

9. 99643 

40 

?A 

1  12 

58  48 

10697 

34  1   89303 

11056 

34 

88944 

00358 

99642 

39 

?.9. 

1  4 

58  56 

10795 

35    89205 

11155 

36 

88845 

00.360 

99640 

38 

28 

0  56 

59  4 

10893 

37    89107 

11254 

37 

88746 

00362 

99638 

37 

24 

0  48 

59  12 

10990 

38  1   89010 

11353 

39 

88647 

00363 

99637 

36 

?.?> 

11  0  40 

0  59  20 

9.11087 

40 

10. 88913 

9. 11452 

41  110.88548 

10. 00365 

1  9.99635 

35 

?.e, 

0  32 

59  28 

11184 

42 

88816 

11551 

42 

88449 

00367 

1   99633 

34 

27 

0  24 

59  36 

11281 

43 

88719 

11649 

44 

88351 

00368 

1   99632 

33 

28 

0  16 

59  44 

11377 

45 

88623 

11747 

46 

88253 

00370 

1  1  99630 

32 

29 

0  8 

59  52 

11474 

46 

88526 

11845 

47 

88155 

00371 

1  1  99629 

31 

30 

11  0  0 

1  0  0 

9. 11570 

48 

10.  88430 

9. 11943 

49 

10.  88057 

10.00373 

1  9.99627 

30 

31 

10  59  52 

0  8 

11666 

50    88334 

12040 

51 

87960 

00375 

1    99625 

29 

32 

59  44 

0  16 

11761 

51  ,   88239 

12138  1  52 

87862 

00376 

1    99624 

28 

33 

59  36 

0  24 

11857 

53 

88143 

12235 

54 

87765 

00378 

1    99622 

27 

34 

59  28 

0  32 

11952 

54 

88048 

12332 

55  ;   87668 

00380 

99620 

26 

35 

10  59  20 

1  0  40 

9. 12047 

56 

10. 87953 

9. 12428 

57 

10.  87572 

10. 00382 

9.  99618 

25 

3fi 

59  12 

0  48 

12142 

58 

87858 

12525 

59 

87475 

00383 

99617 

24 

37 

59  4 

0  56 

12236 

59 

87764 

12621 

60 

87379 

00385 

99615 

23 

38 

58  56 

1  4 

12331 

61 

87669 

12717 

62 

87283 

00387 

99613 

22 

39 

58  48 

112 

12425 

62  1   87575 

12813 

64 

87187 

00388 

99612 

21 

40 

10  58  40 

1  1  20 

9. 12519 

64  110.87481 

9. 12909 

65  110.87091 

10. 00390 

9.  99610 

20 

41  . 

58  32 

1  28 

12612 

66  j   87388 

13004 

67  1   86996 

00392 

99608 

19 

42 

58  24 

1  36 

12706 

67  !   87294 

13099 

68 

86901 

00393 

99607 

18 

43 

58  16 

1  44 

12799 

69 

87201 

13194 

70 

86806 

00395 

99605 

IV 

44 

45 

58  8 
10  58  0 

1  52 

12892 

70 

87108 

13289 

72 

86711 

00397 

99603 

16 

1  2  0 

9. 12985 

72 

10. 87015 

9. 13384 

73 

10. 86616 

10. 00399 

9.  99601 

15 

46 

57  52 

2  8 

13078 

74 

86922 

13478 

75 

86522 

00400 

99600 

14 

47 

57  44 

2  16 

13171 

75 

86829 

13573 

1 1 

86427 

00402 

99598 

13 

48 

57  36 

2  24 

13263 

77 

86737 

13667 

78 

86333 

00404 

99596 

12 

49 

57  28 

2  32 

13355 

78 

86645 

13761 

80 

86239 

00405 

99595 

11 

50 

10  57  20 

1  2  40 

9. 13447 

80  [10.86553 

9. 13854  i  81 

10.  86146 

10. 00407 

9.  99593 

10 

51 

57  12 

2  48 

13539 

82 

86461 

13948  I  83 

86052 

00409 

99591 

9 

52 

57  4 

2  56 

13630 

83 

86370 

14041 

85 

85959 

00411 

99589 

8 

53 

56  56 

3  4 

13722 

85 

86278 

14134 

86 

85866 

00412 

99588 

7 

54 

56  48 

3  12 

13813 

87 

86187 

14227 

88 

85773 

00414 

2 

99586 

6 

55 

10  56  40 

1  3  20 

9. 13904 

88 

10.  86096 

9. 14320 

90 

10. 85680 

10. 00416 

2 

9. 99584 

5 

56 

56  32 

3  28 

13994 

90 

86006 

14412 

91 

855S8 

00418 

2 

99582 

4 

57 

56  24 

3  36 

14085 

91 

85915 

14504  1  93 

85496 

00419 

2 

99581 

3 

58 

56  16 

3  44 

14175 

93 

a5825 

14597  95 

85403 

00421 

2 

99579 

2 

59 

56  8 

3  52 

14266 

95 

85734 

14688  96 

85312 

00423 

2 

99577 

1 

60 

56  0 

4  0 

14356 

96 

85644 

14780  j  98 

85220 

00425 

2 

99575 

0 

M. 

Hour  p.  M. 

Hour  A.M. 

Cosine. 

Diet. 

Secant. 

Cotangent.  ]  Diff. 

Tangent. 

Cosecant. 

Diff. 

Sine. 

M. 

97  ■> 

A 

A 

B            B        C 

C  .   82°  1 

Seconds  of  time 1«  I  2"    8'    *' 

'■  '  "  :  '■  1 

Prop.  parUs  of  cols.  <  B 

12 
12 
0 

24 
24 
0 

36 
87 

1 

48 
49 

1 

60 
61 

1 

73    86 
1    1 

21.504°— 14- 
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TABLE  44. 

Log.  Sines,  Tangents,  and  Seoante. 

8° 

A                               A 

B 

B 

C 

C 

I-l' 

M. 

Hour  A.  H. 

Hour  p.  M. 

Sine.       j  Difl.  |  Cosecant. 

Tangent.    Did.  1 

Cotangent. 

Secant.    | 

DIB. 

Coelnc. 

M. 

0 

10  56     0 

1     4     0 

9.14356       0   10.85644 

9. 14780 

0 

10.  85220 

10.00425 

0 

9. 99575 

60 

1 

65  52 

4     8 

14445  ^     1         8.5555 

14872 

1 

85128 

00426 

0 

99574 

59 

2 

55  44 

4  16 

14535  1     3         8,5465 

1496:1 

3 

85037 

00428 

0 

99572 

58 

3 

55  :« 

4  24 

14624       4         85376 

15054 

4  ' 

,S4946 

0O43O 

0        99570 

57 

4 

55  28 

4  32 
1     4  40 

14714       6         85286 
9.14803        7    10.  851i»7 

15145 
9.  152:«) 

6j 
7 

8485.5 
10.  84764 

004.32 
10.00434  ' 

0  1      995(iS 

56 
55 

5 

10  55  20 

0 

9.  995t>6 

6 

55  12 

4  48 

14891        8  i       85109 

15327 

9 

84673 

00435 

0 

99565 

54 

7 

55    4 

4  56 

14980     10 

85020 

1.5417 

10  ' 

84583 

00437 

0 

995ta 

53 

8 

54  56 

5    4 

15069      1 1 

H4931 

1.5.50.S 

12 

84492 

00439 

0 

99561 

52 

9 
10 

54  48 
10  54  40 

5  12 

1     5  2b 

15157      13 
9.  15245     14 

84843 

15598 

13 
14 

84402 

00441 

0 

99559 

51 
50 

10.  84755 

9. 15688 

10.84312 

10.  00443 

O"   9.99557 

11 

54  32 

5  28 

153:«     16 

84667 

15777 

16 

84223 

00444 

0  ;      9955ti 

49 

12 

54  24 

5  36 

15421      17 

84579 

15867 

17 

8413:1 

00446 

0  '      995-54 

48 

13 

54  16 

5  44 

15.508     18 

84492 

1,5956 

19 

84044 

00448 

0  ;      995.52 

47 

14 

54    8 

5  52 

15596     20  !       84404 

16046 

20 

a39.54 

0O45O 

0         99.5.50 
~b  1  9.  9il.54S^ 

46 
45 

15 

10  54    0 

1     6    0 

9.15683     21  jlO.  84317 

9. 16135 

22 

10.  83865 

10. 004-52 

16 

53  52 

6    8 

15770     23         84230 

16224 

23 

83776 

00454 

1    i      99.54t> 

44 

17 

53  44 

6  16 

15857     24         84143 

16312 

25 

83688 

00455 

1   1      99.54.5 

43 

18 

53  36 

6  24 

15944     25         84056 

16401 

26 

8:1.599 

004.57 

1   '      99,543 

42 

19 

53  28 

6  32 

16030  1  27  1      83970 

16489 

27 

8a511 

00459 

1         99.541 

41 

20 

10  53  20 

1    6  40 

9.16116  i  28   10.83884 

9. 16577 

2» 

10.  8:i423 

10.  00461 

1     9.99.5:19 

40 

21 

53  12 

6  48 

16203  1  30         83797 

16665 

36 

833:15 

00463 

1         99.537 

39 

22 

53    4 

6  56 

16289  '  31         83711 

16753 

32 

83247 

00465 

1         995:1.5 

38 

23 

52  56 

7    4 

16374  '  32         83626 

16841 

:« 

83159 

00467 

1         99533 

37 

24 

52  48 

7  12 

16460     34         83540 

16928 

35 

83072 

00468 
10.  00470 

1         99,532 
1     9.99.5.30 

36 
35 

25 

10  52  40 

1     7  20 

9. 16545     35   10. 83455 

9.17016 

:i6 

10.  82984 

26 

62  32 

7  28 

16631  i  37 

83369 

17103 

37 

82897 

00472 

99528 

34 

27 

52  24 

7  36 

16716  !  38 

83284 

17190 

39 

82810 

00474 

9<)526 

.33 

28 

52  16 

7  44 

16801 

39 

83199 

17277 

40 

82723 

0O476 

99524 

32 

29 

62    8 

7  62 

16886 

41 

83114 

17363 

42 

82637 

0O478 

-f 

99522 
9. 99520 

31 
30 

-w 

10  62    0 

1     8    0 

9.  16970 

42  110.83030 

9.  17450 

43 

10.  82.550 

10.  00480 

31 

51  52 

8     8 

17055 

44  1       82945 

17536 

45 

82464 

00482 

99518 

29 

32 

51  44 

8  16 

17139 

45         82861 

17622 

46 

82378 

00483 

99517 

28 

33 

51  36 

8  24 

17223 

47         82777 

17708 

48 

82292 

00485 

99515 

27 

34 

51  28 

8  32 

17307 

48        82693 

17794 

49 

82206 

00487 

99513 

26 

Is" 

10  51  20 

1     8  40 

9. 17391 

49  ilO.  82609 

9.17880 

,50 

10.  82120 

10.00489 

9.99511 

25 

36 

51  12 

8  48 

17474  !  61  i      82526 

1796.5 

52 

82035 

00491 

99509 

24 

37 

51     4 

8  56 

17.558  1  52         82442 

18051 

53 

81949 

00493 

99507 

23 

38 

50  56. 

9    4 

17641  i  54  1      82359 

18136 

.5,5 

81864 

00495 

99.506 

22 

39 
40 

50  48 

9  12 

17724 

55  1      82276 

56  10.82193 

18221 

9.  issoe 

56 
58 

81779 
10.81694 

00497 

-j 

99.50:1 
9.99.5111 

21 
20 

10  50  40 

1    9  20 

9. 17807 

10.  00499 

41 

60  32 

9  28 

17890  '  58         82110 

18391 

59 

81609 

00501 

9941<9 

19 

42 

50  24 

9  36 

17973     59  1      82027 

18475 

61 

81525 

0050S 

1 

inMl'T 

18 

43 

60  16 

9  44 

18055     61         8194,5 

1^560 

62 

81440 

Ot)50,5 

it949:. 

17 

44 

60    8 

H  52 

18137     62  1      8186;< 
9.18220  1  63"  10.81780 

18644 
9.  18728 

6:1 
65 

8i:i,56 
10.  81272 

00,506 
10.  00508 

-]- 

99494 
9.  99492 

16 

15 

45 

10  50    0 

I'lO    0 

4« 

49  52 

10     8 

ia302     (i5  ,       81698 

18812 

66 

81188 

00,510 

994i»0 

14 

47 

49  44 

10  16 

18383  1  66         81617 

18896 

68 

81104 

00512 

9iH88 

13 

48 

49  36 

10  24 

184&5  1  68          81.535 

18979 

69 

81021 

00514 

2 

WMSli 

12 

49 

49  28 

10  32 

18.547  !  69         81453 

1906:1 

71 

8mt:i7 

00516 

2 

V»94S4 

11 

50 

10  49  20 

1  10  40 

9. 18628  i  "71  110.81372 

9.  19146 

72" 

10.  80854 

10.0051« 

2 

9.  994S2 

10 

51 

49  12 

10  48 

18709  i  72 

8iat1 

1922?* 

74 

80771 

(X1520 

2 

994,S(I 

9 

62 

49    4 

10  56 

18790  1  73 

81210 

19312 

75 

80688 

IK).522 

2 

i«M7S 

8 

53 

48  66 

11     4 

18871  1  76 

8112*.) 

19395 

76 

80605 

0(Vi24 

2 

99476 

7 

54 

48  48 

11  12 

18952  1  76 

81048 

1SM78 

78 

80.522 

00.526 

2 

5»9474 

6 

55 

10  48  40 

1  11  20 

9. 190:«     78 

10.  809<)7 

9.  19.561 

79" 

10.  804:19 

10.  00528 

""2 

9.  99472 

5 

56 

48  32 

11  2H 

19113     79 

80KX7 

19643 

81 

80:i57 

oa5:io 

2 

it947ll 

4 

57 

48  24 

11  36 

19193     80 

80807 

19725 

82 

.S0275 

0a532 

2 

9946S 

3 

58 

48  16 

11  44 

19273  1  82 

80727 

19S07 

84 

80193 

00534 

2 

9916ii 

2 

59 

48    8 

11  52 

19353     83 

80647 

19889 

85 

80111 

005:16 

2 

,      9941)4 

1 

60 

48    0 

12    0 

19433     85         80567 

19971 

87 

80029 

00638 

- 

1      99462 

0 
M. 

M. 

Hour  r.  H. 

Hour  X.  u. 

Cosine.      Plll.|    Secant. 

CittAnffenl. 

DIB. 

Tangent. 

Omecanl. 

DIB. 

1      Sine. 

»8<> 

A                                  A 

H 

B 

C 

•■ 

M° 

«•   1   ii> 

*> 

&• 

6* 

;• 

l*rt>p.  pnrti^  of  coin. 

A       11 
H  '     11 

<:       0 

21          3i 
XI         Si 
0            1 

42 
43 

1 

53 
M 

1 

6S 
66 
1 

74 
76 
2 
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Log. 

Sines,  Tangents,  and  Secants. 

9° 

A 

A 

B 

B 

C 

c   i;o° 

M. 

Hour  A.  M. 

Hour  p.  M. 

Sine. 

Difl. 

Cosecant.   Tangent. 

Di£E. 

Cotangent. 

Secant. 

Did. 

Cosine. 

M. 

0 

10  48  0 

1  12  0 

9. 19433 

0 

10.  80567 

9. 19971 

0 

10.  80029 

10. 00538 

0 

9.  99462 

60 

1 

47  52 

12  8 

19513 

1 

80487 

20053 

1 

79947 

00540 

0 

99460 

59 

2 

47  44 

12  16 

19592 

3 

80408 

20134 

3 

79865 

00542 

0 

9945S 

58 

3 

47  36 

12  24 

19672 

4 

80328 

20216 

4 

79784 

00544 

0 

99456 

57 

4 

47  28 

12  32 

19751 

5 
6 

80249 
10.80170 

20297 

5 

79703 

00546 

0 
0 

99454 
9.  99452 

56 
55 

5 

10  47  20 

1  12  40 

9. 19830 

9.  20378 

6 

10. 79622 

10.  00548 

6 

47  12 

12  48 

19909. 

-  8 

80091 

20459 

8 

79541 

00550 

0 

99450 

54 

7 

47  4 

12  56 

19988 

9 

80012 

20540 

9 

79460 

00552 

0 

99448 

53 

8 

46  56 

13  4 

20067 

10 

79933 

20621 

10 

79379 

00554 

0 

99446 

52 

9 

46  48 

13  12 

20145 

11 

79855 

20701 

12 

.   79299 

00556 

0 

99444 

51 
50 

10 

10  46  40 

1  13  20 

9. 20223 

13 

10. 79777 

9. 20782 

13 

10. 79218 

10.  00558 

0 

9.  99442 

n 

46  32 

13  28 

20302 

14 

79698 

20862 

14 

79138 

00560 

0 

99440 

49 

12 

46  24 

13  36 

20380 

15 

79620 

20942 

16 

79058 

00562 

0 

99438 

48 

13 

46  16 

13  44 

20458 

16 

79542 

21022 

17 

78978 

00564 

0 

99436 

47 

14 

46  8 

13  52 

20535 
9. 20613 

18 

79465 

21102 

18 

78898 

00566 

0 

99434 

46 
45 

15 

10  46  0 

1  14  0 

19 

10. 79387 

9.21182 

19 

10.  78818 

10.  00568 

9. 99432 

16 

45  52 

14  8 

20691 

20 

79309 

21261 

21 

78739 

00571 

99429 

44 

17 

45  44 

14  16 

20768 

21 

79232 

21341 

22 

78659 

00573 

99427 

43 

18 

45  36 

14  24 

20845 

23 

79155 

21420 

23 

78580 

00575 

99425 

42 

19 

45  28 

14  32 

20922 

24 

79078 

21499 
9.^21578 

25 

78501 

00577 

99423 

41 

20 

10  45  20 

. 1  14  40 

9. 20999 

25 

10.  79001 

26 

10.  78422 

10. 00579 

9. 99421 

40 

21 

45  12 

14  48 

21076 

26 

78924 

21657 

27 

78343 

00581 

99419 

39 

22 

45  4 

14  56 

21153 

28 

78847 

21736 

28 

78264 

00583 

99417 

38 

23 

44  56 

15  4 

21229 

29 

78771 

21814 

80 

78186 

00585 

99415 

37 

24 

44  48 

15  12 

21306 
9. 21382 

30 

78694 

21893 

31 

78107 

00587 
10. 00589 

]_ 

99413 
9.99411 

36 
35 

25 

10  44  40 

1  15  20 

31 

10.  78618 

9.  21971 

32 

10.  78029 

26 

44  32 

15  28 

21458 

33 

78542 

22049 

34 

77951 

00591 

99409 

M 

27 

44  24 

15  36 

21534 

34 

78466 

22127 

35 

77873 

00593 

99407 

33 

28 

44  16 

15  44 

21610 

35 

78390 

22205 

36 

77795 

00596 

99404 

32 

29 

44  8 

15  52 

21685 

37 

78315 

22283 

38 

77717 

00598 

99402 

31 
30 

30 

10  44  0 

1  16  0 

9. 21761 

38 

10.  78239 

9.  22361 

39 

10.  77639 

10. 00600 

9.  99400 

31 

43  52 

16  8 

21836 

39 

78164 

22438 

40 

77562 

00602 

99398 

29 

32 

43  44 

16  16 

21912 

40 

78088 

22516 

41 

77484 

00604 

99396 

28 

33 

43  36 

16  24 

21987 

42 

78013 

22593 

43 

77407 

00606 

99394 

27 

34 

43  28 

16  32 

22062 

43 

77938 

22670 

44 

77330 

00608 

99392 

26 

35 

10  43  20 

1  16  40 

9. 22137 

44 

10. 77863 

9.  22747 

45 

10. 77253 

10. 00610 

9. 99390 

25 

36 

43  12 

16  48 

22211 

45 

77789 

22824 

47 

77176 

00612 

99388 

24 

37 

43  4 

16  56 

22286 

47 

77714 

22901 

48 

77099 

00615 

99385 

23 

38 

42  56 

17  4 

22361 

48 

77639 

22977 

49 

77023 

00617 

99383 

22 

39 

42  48 

17  12 

22435 

49 

77565 

23054 

50 

76946 

00619 

99381 

21 

40 

10  42  40 

1  17  20 

9.  22509 

50 

10.  77491 

9.23130 

52 

10. 76870 

10. 00621 

9.  99379 

20 

41 

42  32 

17  28 

22583 

52 

77417 

23206 

53 

76794 

00623 

99377 

19 

42 

42  24 

17  36 

22657 

53 

77343 

23283 

54 

76717 

00625 

99375 

18 

43 

42  16 

17  44 

22731 

54 

77269 

23359 

56 

76641 

00628 

2 

99372 

17 

44 

42  8 

17  52 

22805 

55 

77195 

23435 

57 

76565 

00630 

2 

99370 

16 

45 

10  42  0 

1  18  0 

9.  22878 

57 

10. 77122 

9. 23510 

58 

10. 76490 

10. 00632 

2 

9. 99368 

15 

46 

41  52 

18  8 

22952 

58 

77048 

23586 

60 

76414 

00634 

2 

99366 

14 

47 

41  44 

18  16 

23025 

59 

76975 

23661 

61 

76339 

00636 

2 

99364 

13 

48 

41  36 

18  24 

23098 

60 

76902 

23737 

62 

76263 

00638 

2 

99362 

12 

49 

41  28 

18  32 

23171 

62 

76829 

23812 

63 

76188 

00641 

2 

99359 

11 

50 

10  41  20 

1  18  40 

9. 23244 

63 

10.  76756 

9.  23887 

65 

10.  761 IS 

10.  00643 

2 

9.  99357 

10 

51 

41  12 

18  48 

23317 

64 

76683 

23962 

66 

76038 

00645 

2 

99355 

9 

52 

41  4 

18  56 

23390 

65 

76610 

24037 

67 

75963 

00647 

2 

99353 

8 

53 

40  56 

19  4 

23462 

67 

76538 

24112 

69 

75888 

00649 

2 

99351 

( 

54 
55 

40  48 

19  12 

23535 

68 

76465 

24186 

70 

75814 

00652 

2 

99348 

6 

10  40  40 

1  19  20 

9. 23607 

69 

10.  76393 

9.  24261 

71 

10. 75739 

10.  00654 

2 

9.  99346 

5 

56 

40  32 

19  28 

23679 

71 

76321 

24335 

73 

75665 

00656 

2 

99344 

4 

57 

40  24 

19  36 

23752 

72 

76248 

24410 

74 

75590 

00658 

2 

99342 

3 

58 

40  16 

19  44 

23823 

73 

76177 

24484 

75 

75516 

00660 

2 

99340 

59 

40  8 

19  52 

23895 

74 

76105 

24558 

76 

75442 

00663 

2 

99337 

1 

60 

40  0 

20  0 

23967 

76 

76033 

24632 

78 

75368 

00665 

2 

99335 

0 

M. 

Hour  P.M. 

Hour  A.M. 

Cosine. 

Diff. 

Secant. 

Cotangent. 

Diff. 

Tangent. 

Cosecant. 

Diff. 

Sine. 

M. 

1)9° 

A 

A 

B 

B 

C 

C  .   80°  1 

Seconds  of  time 

1-  1  2-    3- 

4> 

6' 

C    7.J 

A 
Prop,  parts  of  cols.  B 

9 
10 
0 

19 
19 

1 

2« 
29 

1 

38 
39 
1 

47 
49 
1 

67 
68 
2 

66 
6* 
2 

Pag-e  782] 

TABLE  44. 

Log. 

Sines,  Tangents,  and  Sncants. 

10= 

A 

A 

B            B 

C 

C 

169° 

M. 

Hour  A.  M. 

Hour  F.  M. 

Sine. 

DID. 

Cosecant. 

Tangent.  UilT.  Cotangent. 

Secant. 

Dlff. 

Cosine. 

M. 

60 

0 

10  40  0 

1  20  0 

9.  23967 

0 

10.  76033 

9. 246.32  1  0  10.  75.368 

10.00665 

0 

9. 99:5:55 

1 

39  52 

20  8 

24039 

1 

75961 

24706   1    75294 

00667 

0 

99333 

.59 

2 

39  44 

20  16 

24110 

2 

75890 

24779   2  '   7.5221 

0O669 

0 

99331 

58 

3 

39  36 

20  24 

24181 

3 

75819 

24So3   4  ;   75147 

00672 

0 

99328 

57 

4 

39  28 

20  32 

24253 

5 

75747 

24926   5  1   75074 

00674 

0 

99326 

56 

5 

10  39  20 

1  20  40 

9.  24324 

6 

10.  7.5676 

9. 25000   6 

10.  7.5000 

10.  00676 

0 

9.  Vt9324 

"55" 

6 

39  12 

20  48 

24395 

7 

75605 

2.507;!   7 

74927 

00678 

0 

99322 

.54 

7 

39  4 

20  56 

24466 

8 

755:54 

25146   8 

748.54 

00(581 

0 

99319 

53 

8 

38  56 

21  4 

24536 

9 

75464 

25219   9 

74781 

00683 

0 

99317 

52 

9 
10 

38  48 
10  38  40 

21  12 

24607 
9.  24677" 

10 

75393 

25292 

11 

12 

74708 
10.  74(>:55 

006*5 
10.00687 

0 
0 

99315 
'9. 99313 

51 
50 

1  21  20 

11 

10.  75323 

9.  253ti.i 

11 

38  32 

21  28 

24748 

13 

75252 

254:57   13 

74.563 

00690 

0 

99310 

49 

12 

38  24 

21  36 

24818 

14 

75182 

2.5510   14 

7+490 

00692 

0 

99.308 

48 

13 

38  16 

21  44 

24888 

15 

75112 

25.582 

15 

74418 

00694 

99:506 

47 

14 

38  8 

21  52 

24958 

16 

75042 

25655 

16 

74:545 

00696 

«t304 

46 

15 

10  38  0 

1  22  0 

9.  25028 

17 

10. 74972 

9.  25727 

18 

10.  74273 

10.  00699 

9.99:5(11 

45 

16 

37  52 

22  8 

25098 

18 

74902 

25799 

19 

74201 

00701 

99299 

44 

17 

37  44 

22  16 

25168 

19 

74832 

25871 

20  i   74129 

00703 

99297 

43 

18 

37  36 

22  24 

25237 

20 

74763 

25943 

21 

74057 

(X)706 

99294 

42 

19 
20 

37  28 

22  32 

25307 
9.  25.576 

23" 

74693 
10.  74624 

26015 
9.  26086 

22 
"24 

73985 
10.7:5914 

(X)708 
10.00710" 

-l- 

99292 
9.  992t>0 

41 
40 

10  37  20 

1  22  40 

21 

37  12 

22  48 

25445 

24 

74555 

261.58 

25 

73842 

ai712 

99288 

39 

22 

37  4 

22  56 

25514 

25 

74486 

26229 

26 

73771 

00715 

99285 

:58 

23 

36  56 

23  4 

25583 

26 

74417 

26.301 

27 

7:5699 

00717 

99283 

37 

24 

36  48 

23  12 

25652 

27 

74;J48 

26:572 

28 

73628 

(X)719 

99281 

36 

25 

10  36  40" 

1   23  20 

9.25721 

28 

10. 74279 

9.  2644:i 

"29 

10. 7:5.557 

I0.()0722 

9.99278" 

3.5 

26 

36  32 

23  2S 

25790 

30 

74210 

2t«14 

31 

7:548(5 

0O724 

99276 

34 

27 

36  24 

23  36 

25858 

31 

74142 

26585 

32 

73415 

00726 

99274 

33 

28 

36  16 

23  44 

25927 

32 

74073 

266.55 

33 

7:5345 

00729 

99271 

:52 

29 

36  8 

23  52 

25995 

33 

74005 

26726 

.34 

73274 

00731 

992(59 

31 

30 

10  36  0' 

1  24  0 

9.  26063 

M 

10.  73937 

9.  26797 

35 

10.  73203 

10.007:5.3 

9.  St92(i7 

:50 

31 

35  52 

24  8 

26131 

35 

73869 

26867 

:56 

731:53 

007:56 

99264 

29 

32 

35  44 

24  16 

26199 

36 

73801 

26937 

:5a 

7:5063 

00738 

99262 

28 

33 

:»  36 

24  24 

26267 

38 

73733 

27008 

.39 

72<»92 

(X)740 

992(50 

27 

34 

35  28 

24  32 
1  24  40" 

26335 
9.  26403 

39 
40 

736(55 
10.7;5597 

27078 
"9.  27148 

40 
"41 

72922 
10.  728.52 

00743 
1().  (10745 

-l- 

99257 
9;  9;V2.55 

26 
25 

35 

10  :«  20 

36 

35  12 

24  48 

26470 

41 

7:5530 

27218 

42 

•  72782 

00748 

99252 

24 

37 

35  4 

24  56 

2f)538 

42 

73462 

27288 

44 

72712 

007,50 

99250 

23 

38 

34  56 

25  4 

26605 

43 

73395 

27:557 

45 

72(543 

00752 

99248 

22 

39 

34  48 

25  12 

26672 

44 

73328 

27427 

46 

47 

10772.504 

007,55 
10. 00757 

2 

99245 
9. 99243 

21 
20 

40 

10  34  40 

1  25  20 

9.  26739 

45 

10.  73261 

9.  27496 

41 

34  32 

25  28 

26806 

47 

73194 

275t)6 

48 

724,54 

00759 

2 

SI9241 

19 

42 

34  24 

25  36 

26873 

48 

73127 

276:55 

49 

723(5.5 

oo7re 

2 

992:58 

18 

43 

34  16 

25  44 

26940 

49 

7:5060 

27704 

51 

72296 

00764 

2 

992:5(5 

17 

44 

34  8 

25  52 

27007 

50 

72993 

27773 

52 

72227 

00767 

2 

992:5.3 

16 

45 

10  34  0 

1  2t>  0 

9. 27073 

51 

10.  72927 

9.  27842 

53 

10.  721.58 

10.(X)769 

2 

9.99231 

15 

46 

33  52 

26  8 

27140 

52 

72HW) 

27911 

54 

720,89 

00771 

2 

99229 

14 

47 

33  44 

26  16 

27206 

53 

72794 

27980 

55 

72020 

00774 

2 

99226 

13 

48 

33  36 

26  24 

27273 

55 

72727 

28049 

.56 

71951 

00776 

2 

9t)224 

12 

49 

33  28 

26  32 

27339 

56 

72661 

28117 

.58 

71883 

00779 

2 

99221 

11 

60 

10  33  20 

1  26  40 

9.  27405 

57 

10.  72.595 

9.28186 

59" 

10.71814 

10. 00781 

2 

9.95)219" 

10 

51 

33  12 

26  48 

27471 

58 

7252!! 

2SL'.54 

60 

71746 

0078,3 

2 

99217 

9 

52 

33  4 

26  56 

27537 

59 

724»>;5 

2832:5 

61 

71(577 

(K)786 

2 

!W214 

8 

53 

32  56 

27  4 

27602 

60 

72:598 

28.391 

62 

71(U)9 

00788 

2 

99212 

7 

54 

"56' 

32  48 

27  12 

27(«W 

61 

72:5.32 

284.59 

(i3 

71.541 

00791 

2 

9920<( 

6 
5 

10  32  40 

1  27  20 

9.  27734 

6:5 

10.  722ti6 

9.  28.^27 

(15 

10.71473 

11).  00793 

2 

9.  99207 

56 

32  32 

27  28 

27799 

W 

72201 

28.'>9,'i 

(«) 

7140.^> 

(HI7)«5 

2 

!t92(>4 

4 

57 

32  24 

27  ;iti 

278(H 

65 

721.36 

28(i62 

67 

71:5.38 

00798 

2 

!nt202 

3 

58 

32  16 

27  4» 

27930 

66 

72070 

287:«) 

68 

71270 

008(K) 

2  1   9!I2(X) 

2 

59 

32  8 

27  52 

27995 

67 

72005 

28798 

(59 

71202 

00803 

2    99197 

1 

60 

32  0 

28  0 

28060 

68 

71940 

28865 

71 

711.36 

00805 

2  1   99195 

0 

M. 

Hour  p.  M. 

Hour  A.  u. 

r.wliii'. 

Dill. 

SiTnnt. 

CoiiinKenl  1)1(1. 

Tiingont 

Coaecanu 

Dlff.  I   Sine. 

M. 

100° 

A 

A 

11            ii 

'" 

C 

JV> 

ScciiniU  of  timu  . 


Priip.  jmrta  of  colli.    B 


TABLE  44. 
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Log. 

Sines,  Tangents,  and  Secants. 

11° 

A 

A 

B 

B 

C 

C 

168° 

M. 

Hour  A.  M. 

Hour  p.  M. 

Sine. 

Diff. 

Cosecant. 

Tangent. 

Diff. 

Cotangent 

Secant. 

Diff.  Cosine. 

M. 

0 

10  32  0 

1  28  0 

9.  28060 

0 

10. 71940 

9.  28865  )  0 

10.71135 

10.  00805 

0  9.99195 

60 

1 

31  52 

28  8 

28125 

1 

71875 

28933 

1 

71067 

00808 

0 

99192 

59 

2 

31  44 

28  16 

28190 

2 

71810 

29000 

2 

71000 

00810 

0 

99190 

58 

3 

31  36 

28  24 

28254 

3 

71746 

29067 

3 

70933 

00813 

0 

99187 

57 

4 
5 

31  28 
10  31  20 

28  32 

28319 

4 

71681 

29134 

4 

70866 

00815 

0 

99185 

56 

1  28  40 

9.  28384 

6 

10. 71616 

9. 29201 

5 

10.  70799 

10.00818 

0 

9.  99182 

55 

6 

31  12 

28  48 

28448 

6 

71552 

29268 

6 

70732 

00820 

0 

99180 

54 

7 

31  4 

28  56 

28512 

7 

71488 

29335 

8 

70665 

00823 

0 

99177 

53 

8 

30  56 

29  4 

28577 

8 

71423 

29402 

9 

70598 

00825 

0 

99175 

5? 

9 

30  48 

29  12 

28641 

9 

71359 

29468 

10 

70532 

00828 

0 

99172 

51 

10 

10  30  40 

1  29  20 

9.  28705 

10 

10.  71295 

9. 29535 

11- 

10. 70465 

10.  00830 

0 

9.99170 

50 

11 

30  32 

29  28 

28769 

11 

71231 

29601 

12 

70399 

00833 

0 

99167 

49 

12 

30  24 

29  36 

28833 

12 

71167 

29668 

13 

70332 

00835 

99165 

48 

13 

30  16 

29  44 

28896 

13 

71104 

29734 

14 

70266 

00838 

99162 

47 

14 
15 

30  8 
10  30  0 

29  52 

28960 

14 

71040 

29800 
9.29866 

15 

70200 

00840 
10.  00843 

-y^ 

99160 
9. 99157 

46 

45 

1  30  0 

9.  29024 

16 

10.  70976 

16 

10.  70134 

16 

29  52 

30  8 

29087 

17 

70913 

29932 

17 

70068 

00845 

99155 

44 

17 

29  44 

30  16 

29150 

18 

70850 

29998 

18 

70002 

00848 

99152 

43 

18 

29  36 

30  24 

29214 

19 

70786 

30064 

19 

69936 

00850 

99150 

42 

19 

29  28 

30  32 

29277 

20 

70723 

30130 

20 

69870 

00853 

99147 

41 

20 

10  29  20 

1  30  40 

9.  29340 

21 

10.  70660 

9.  30195 

22 

10.  69805 

10.  00855 

9. 99145 

40 

21 

29  12 

30  48 

29403 

22 

70597 

30261 

23 

69739 

00858 

99142 

39 

22 

29  4 

30  56 

29466 

23 

70534 

30326 

24 

69674 

OO860 

99140 

38 

28 

28  56 

31  4 

29529 

24 

70471 

30391 

25 

69609 

00863 

99137 

37 

24 
25 

28  48 

31  12 

29591 

25 
26^ 

70409 

30457 

26 

69543 

00865 

99135 

36 

10  28  40 

1  31  20 

9. 29654 

10.  70346 

9.  30522 

27 

10. 69478 

10.00868 

9. 99132 

35 

26- 

28  32 

31  28 

29716 

27 

70284 

30587 

28 

69413 

00870 

99130 

34 

27 

28  24 

31  36 

29779 

28 

70221 

30652 

29 

69348 

00873 

99127 

33 

28 

28  16 

31  44 

29841 

29 

70159 

30717 

30 

69283 

00876 

99124 

32 

29 

28  8 

31  52 

29903 

30 

70097 

30782 

31 

69218 

00878 

99122 

31 
30 

30 

10  28  0 

1  32  0 

9. 29966 

31 

10.  70034 

9. 30846 

32 

10.  69154 

10.  00881 

9.99119 

31 

27  52 

32  8 

30028 

32 

69972 

30911 

33 

69089 

00883 

99117 

29 

32 

27  44 

32  16 

30090 

33 

69910 

30975 

35 

69025 

00886 

99114 

28 

33 

27  36 

32  24 

30151 

34 

69849 

31040 

36 

68960 

00888 

99112 

27 

34 

27  28 

32  32 

30213 

35 

69787 

31104 

37 

68896 

00891 

1 

99109 

26 

;w 

10  27  20 

1  32  40 

9. 30275 

36 

10. 69725 

9.31168 

38 

10.  68832 

10. 00894 

2 

9. 99106 

25 

36 

27  12 

32  48 

30336 

37 

69664 

31233 

39 

68767 

00896 

2 

99104 

24 

37 

27  4 

32  56 

30398 

38 

69602 

31297  1  40 

68703 

00899 

2 

99101 

23 

38 

26  56 

33  4 

30459 

39 

69541 

31361  1  41 

68639 

00901 

2 

99099 

22 

39 

26  48 

33  12 

30521 

40 

69479 

31425  1  42 

68575 

00904 

2 

99096 

21 

40 

10  26  40 

1  33  20 

9. 30582 

41 

10.  69418 

9.  31489  !  43 

10.68511 

10.  00907 

2 

9.  99093 

20 

41 

26  32 

33  28 

30643 

42 

69357 

31552  44 

68448 

00909 

2 

99091 

19 

42 

26  24 

33  36 

30704 

43 

69296 

31616  45 

68384 

00912 

2 

99088 

18 

43 

26  16 

33  44 

30765 

45 

69235 

31679  46 

68321 

00914 

2 

99086 

17 

44 
45 

26  8 

33  52 

30826 

46 

69174 

31743  [  47 

68257 

00917 

2 

99083 

16 

10  26  0 

1  34  0 

9. 30887 

47 

10. 69113 

9. 31806  49 

10.  68194 

10.  00920 

2 

9. 99080 

15 

46 

25  52 

34  8 

30947 

48 

69053 

31870  50 

68130 

00922 

2 

99078 

14 

47 

25  44 

34  16 

31008 

49 

68992 

31933  51 

68067 

00925 

2 

99075 

13 

48 

25  36 

34  24 

31068 

50 

68932 

31996  i  52 

68004 

00928 

2 

99072 

12 

49 

25  28 

34  32 

31129 

51 

68871 

32059  1  53 

67941 

00930 

2 

99070 

11 

50 

10  25  20 

1  34  40 

9.31189 

52 

10.  68811 

9. 32122 

54 

10.  67878 

10. 00933 

2 

9. 99067 

10 

51 

25  12 

34  48 

31250 

53 

68750 

32185 

55 

67815 

00936 

2 

99064 

9 

52 

25  4 

34  56 

31310 

54 

68690 

32248 

56 

67752 

00938 

2 

99062 

8 

53 

24  56 

35  4 

31370 

55 

68630 

32311 

57 

67689 

00941 

2 

99059 

7 

54 

24  48 

35  12 

31430 

56 

68570 

32373 

58 

67627 

00944 

2 

99056 

6 

55 

10  24  40 

1  35  20 

9. 31490 

57 

10.  68510 

9.  32436 

59 

10.  67564 

10.00946 

2 

9. 99054 

5 

56 

24  32 

35  28 

31549 

58 

68451 

32498 

60 

67502 

00949 

2 

99051 

4 

57 

24  24 

35  36 

31609 

59 

68391 

32561 

61 

67439 

00952 

2 

99048 

3 

58 

24  16 

35  44 

31669 

60 

68331 

32623 

63 

67377 

00954 

2 

99046 

2 

59 

24  8 

35  52 

31728 

61 

68272 

32685 

64 

67315 

00957 

3 

99043 

1 

60 

24  0 

36  0 

31788 

62 

68212 

32747 

65 

67253 

00960 

3 

99040 

0 

M. 

Hour  p.  M. 

Hour  A.  M. 

Cosine. 

Diff. 

Secant. 

Cotangent. 

Di£E. 

Tangent. 

Cosecant. 

Diff. 

Sine. 

M. 

101° 

A 

A 

B 

B 

C 

C  - 

78° 

Seconds  of  time  . 


Prop,  parts  of  cols.  ■  B 
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TAULK  44. 

Log.  Sinea,  Tangcnte,  and  Secants. 

12° 

A                              A 

n 

B 

C 

C         167" 

M. 

Hour  A.  u.  1  Hour  P.  M. 

Sine.      1  Dia.    Coeecant. 

Tangent. 

Din. 

Cotangent. 

.Secant. 

Diff.i    0)slnc. 

M. 

0 

10  24    0  ;  1  36    0 

9.31788  '    0   10.68212 

9.  32747 

0 

10.67253 

10.00960 

0    9.99040 

60 

1 

23  52  !      3t5    8 

31847        1         68153 

32810 

1 

67190 

00962 

0  1      99038 

59 

2 

23  44         36  16 

31907       2         68093 

32872 

2 

67128 

00965 

0  1      990:55 

,58 

3 

23  36         36  24 

3196t>  :     3         68034 

32933 

3 

67067 

00968 

0        9tH»3-.' 

57 

4 

23  28          36  32 

32025  '     4         67975 

32995 

4 

67005 

00970 

0  1     99<i;;(i 

,56 

5 

10  23  20     1  36  40 

9.320H4       5   10.67916 

9.  ;};««>7 

5 

10.  6(j943 

10.00973 

0    9.99027 

.>5 

6 

23  12 

36  48 

.32143       6 

67857 

;«ii9 

(> 

(>6881 

00976 

0        99024 

.54 

7 

23    4 

36  56 

32202  1     7 

67798 

.33180 

7 

66820 

00978 

0        99022 

53 

8 

22  56 

37     4 

32261  1     8 

67739 

.33242 

8 

(1(1758 

00981 

0        99019 

52 

9 
10 

22  48 

37  12 

32319 
9.  32378 

9 

67681 

33303 
97.3.33(1.5 

9 
10 

(16697 
10.  (i(it«5 

00984 
10. 00987 

0        99016 
0    9.99013 

51 
50 

10  22  40  ;  1  37  20 

10   10.  67622 

11 

22  32 

37  28 

32437  ,  10         67563 

:}3426 

11 

66574 

00989 

1        99011 

49 

12 

22  24 

37  36 

32495      11         67505 

.334  S7 

12 

(j(j513 

00992 

99008 

48 

13 

22  16 

37  44 

32553  j  12         67447 

3:}548 

13 

6t>4.52 

00993 

99005 

47 

14 
15 

22    8 

37  52 

.32612  1  13         67388 
9.32670     14   10.67330 

:«609 
9.  :«670 

14 

15 

66391 

00998 

09002 

46 
45 

10  22    0 

1  38    0 

10. 66330 

10.01000 

9.99000 

Itj 

21  52 

38     8 

32728  1  15  1       67272 

33731 

16 

6(1269 

01003 

98997 

44 

17 

21  44 

38  16 

32786  '  16  I       (i7214 

33792 

17 

(it>20H 

01006 

98994 

43 

18 

21  36 

38  24 

32H44  1  17         67156 

.3;W53 

18 

66147 

01009 

1        98991 

42 

19 
2i) 

21  28 

38  32 

3290g^  118         67098 
9.325)60      19    10.67040 

:«913 

9.  :{:;974 

19 
20 

6(>087 
10.(K1026 

01011 
10.  01014 

1  I      989S9 
1  i9.989.s6 

41 

40 

10  21  20 

1  38  40 

21 

21  12 

38  48 

33018  1  20         66982 

:w(m 

21 

(Mydti 

01017 

I  1      98983 

39 

22 

21     4 

38  56 

3.3075     21         W5925 

:{4(W5 

22 

65905 

01020 

1  \     989S0 

38 

23 

20  56 

39    4 

33133     22         66867 

:{4155 

23 

6.5845 

01022 

1   1      98978 

37 

24 

20  48 

39  12 

33190     23         6»)810 

.34215 

24 

(i5785 

01025 

1  1      98975 

;56 

25 

10  20  40' 

1  39  20 

y.  33248  :  24    10.66752 

9.  .34276 

25 

10. 6.5724 

10.01028 

1  ,9.98972 

'35 

2(5 

20  32 

39  28 

33.305     25         6ti695 

,34336 

26 

6.5664 

01031 

1         989(19 

:54 

27 

20  24 

39  3t) 

;m62     26  1      6«i6:}8 

.34396 

27 

65604 

01033 

1         98<«17 

33 

28 

20  16         39  44 

:«420     27  ,      66580 

.344.56 

28 

65.544 

010.36 

1         989t^ 

32 

2S» 

20    8 

39  52 

.•J:J477     28  1      66523 

:M516 

2<.» 

65484 

010.39 

1         98".M11 

31 

:iO 

10  20    0 

1  40    0 

9.3.3.5:U      29    10.6(i466 

9.  .34576 

30 

10.65424 

10.01042' 

1     9. 98958 

30 

31 

19  52 

40    8 

33.191      29 

66409 

,346;{.5 

31 

().')365 

01045 

1         98955 

29 

32 

19  44 

40  16 

33647     30 

66.353 

:14695 

32 

(>5:i05 

01047 

1         98953 

28 

33 

19  36 

40  24 

.33704     31 

66296 

:{47,55 

.33 

(1.5245 

01050 

2        989.50 

27 

34 
35 

19  28 

40  32 

.•«761      32 
9.:{3818  i  33 

662:i!) 
rO.'66IS2 

34814 
9.  :W874 

34 
35 

(15186 
10.6512(3 

01053 
10.  ()1056 

2        9Sm7 

26 

25 

10  19  20 

1  40  40 

2    9.98VM4 

36 

19  12 

40  48- 

:«S74  1  M 

66126 

34933 

3() 

6.5(K>7 

01059 

2        98941 

24 

37 

19     4 

40  56 

339.31      ;« 

66lHi9 

34992 

37 

(>5etOS 

01062 

2        989158 

2.5 

38 

18  56 

41     4 

339S7     36 

6li()13 

.•i5()5! 

38 

64949 

01064 

2        989.36 

22 

39 

18  48 

41   12 

.3-1043  .  37 

65957 

35111 

39 

64889 

01067 

2        98933 

21 

40' 

10  18  40 

r41  20 

9.34100" 

38 

10.  659(H) 

9.;!5170 

40' 

10.  64830 

10. 01070 

2    9.98930 
5        98927 

20 

41 

18  32 

41  2H 

341.56 

39 

65844 

.■{.5229 

41 

(>)771 

0107S 

19 

42 

18  24  1       41  36 

34212 

40 

65788 

:i.5288 

42 

64712 

01076 

2        98924 

18 

43 

18  16  [      41  44 

:«2()« 

41 

65732 

:{5:}47 

43 

64653 

01079 

2        98921 

17 

44 

18     8  1      41  52 

34324  1  42 

65(i7(i 

:«405 

44 

64.595 

01081 

2        98919 

16 

45 

10  18    0 

1  42    0 

9.  :«380  1  43 

10. 65620 

9.  .354(>4 

45' 

10.  64.53(i 

10.  01084 

2    9.98916 

15 

46 

17  52 

42    8 

:{4436  1  44 

65.564 

:«523 

46 

W477 

01087 

2        98913 

14 

47 

17  44 

42  16 

.34491     45 

65509 

.35.581 

47 

(M4I9 

01090 

2        98910 

13 

48 

17  36 

42  24 

;«547     46 

6.5453 

:i564() 

48 

64360 

01093 

2        98907 

12 

49 

17  28 

42  32 

34602     47 
9.  34ti58  1  48 

65398 
10.  65:{42 

35698 
9.  :«S757 

49 
.50 

64302 
10."(H243' 

0109(5 

2  :     98904 

11 

10  17  20  1  1  42  401 

10.01099 

2    9.98901 

10 

61 

17  12 

42  48 

:M713     48 

6.5287 

:{,5815 

51 

64 185 

01 102 

2        98898 

9 

62 

17    4 

42  5tl 

34769     49 

65231 

:{5873 

.52 

(m27 

01104 

2       98896 

8 

63 

16  56 

43    4 

34824     50 

65176 

r>931 

.53 

(>4069 

01107 

2       98893 

7 

64 

55 

16  48 
10  16  40 

43  12 
1  43  20 

34879  :  51  i       65121 
9.:«9;J4'    52    10.6.50»i«i 

:>.')9S9 
"9.  3(;(H7 

.54 
.55 

64011 
10.  (i;f9.53 

OHIO 

3        98890 

6 

10.01113 

3  (9.98887 

5 

56 

16  32 

43  2K 

:{4989  1  53  i       6.5011 

:<6i(i5 

.56 

(i.3895 

01116 

3        98.SS4 

4 

57 

16  24 

43  36 

36044  !  .54         tt49.56 

36I(i3 

57 

6:{.><;{7 

01119 

3  1     9S.>vSl 

3 

58 

16  16 

43  44 

.•»099     .55         64iH1l 

3(i22I 

58 

(W779 

01122 

3  1      itas7S 

2 

59 

16    8 

43  52 

35154  1  56        (M846 

.36279 

59 

63721 

01125 

3 

98875 

1 

60 

16    0 

44     0 

,35209  ;  57         64791 

;16.336 

60 

6.3664 

01128 

3 

98,S72 

0 

M. 

Hour  p.  M. 

Hour  A.  M. 

l\Hlnv.      Din.      8«-«nt. 

CoUingent. 

Din. 

Tangent. 

CoMranU 

Din. 

Sine. 

M. 

I0«<= 

A                               A 

n 

B 

C 

C           7,0  1 

}»e<-.inilHiif  time 

!• 

*• 

»• 

4* 

&• 

6< 

7« 

A 

Prop.  partJi  of  cola.   H 

0 

l« 

l.'i 

1 

•-•1 

» 

I 

86 
S7 

2 

43 
46 
2 

50 
!>! 
■t 

TABLE  U. 
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Log.  Sines,  Tangents,  and  Secants. 

13° 

A 

A 

B            B 

C 

C    1«6° 

M. 

Hour  A.  M. 

Hour  p.  M. 

Sine. 

Diff. 

Cosecant. 

Tangent. 

Diff. 

Cotangent. 

Secant. 

Diff. 

Ccwino. 

M. 

0 

10  16  0 

1  44  0 

9. 35209 

0 

10. 64791 

9.  36336 

0 

10. 63664 

10.01128 

0 

9. 98872 

60 

1 

15  52 

44  8 

35263 

1 

64737 

36394 

1 

63606 

01131 

0 

98869 

59 

2 

15  44 

44  16 

35318 

2 

64682 

36452 

2 

63548 

01133 

0 

98867 

58 

.S 

15  36 

44  24 

35373 

3 

64627 

36509 

3 

63491 

01136 

0 

98864 

57 

4 

15  28 

44  32 

35427 

4 

64573 

36566 
9. 36624 

4 
5 

634;« 
10.  63376 

01139 

0 

98861 

56 
55 

5 

10  15  20 

1  44  40 

9.  35481 

4 

10. 64519 

10.01142 

0 

9.  98,-^58 

6 

15  12 

44  48 

35536 

5 

64464 

36681 

6 

63319 

01145 

0 

98855 

54 

( 

15  4 

44  56 

35590 

6 

64410 

36738 

6 

63262 

01148 

0 

98852 

53 

8 

14  56 

45  4 

.35644 

7 

64356 

36795 

7 

63205 

01151 

0 

98849 

52 

9 
10 

14  48 

45  12 

35698 

8 

64302 

36852 

8 

63148 

01154 

0 

98846 

51 
50 

10  14  40 

1  45  20 

9. 35752 

9 

10.  64248 

9. 36909 

9 

10.  63091 

10.01157 

9.  98843 

11 

14  32 

45  28 

35806 

10 

64194 

36966 

10 

63034 

01160 

98840 

49 

12 

14  24 

45  36 

35860 

11 

64140 

37023 

11 

62977 

01163 

98837 

48 

13 

14  16 

45  44 

35914 

11 

64086 

37080 

12 

62920 

01166 

98834 

47 

14 

14  8 

45  52 

35968 

12 

64032 

37137 
9.37193 

13 

62863 

01169 
10.01172 

^ 

98831 
9. 98828 

46 
45 

15 

10  14  0 

1  46  0 

9. 36022 

13 

10. 63978 

14 

10. 62807 

IH 

13  52 

46  8 

36075 

14 

63925 

37250 

15 

62750 

01175 

98825 

44 

17 

13  44 

46  16 

36129 

15 

63871 

37306 

16 

62694 

01178 

98822 

43 

18 

13  36 

46  24 

36182 

16 

63818 

37363 

17 

62637 

01181 

98819 

42 

19 

13  28 

46  32 

36236 

17 

63764 

37419 

18 
19 

62581 

01184 

-j- 

98816 
9.  98813 

41 
40 

20 

10  13  20 

1  46  40 

9. 36289 

18 

10.63711 

9. 37476 

10. 62524 

10.01187 

21 

13  12 

46  48 

36;«2 

18 

63658 

37532 

19 

62468 

01190 

98810 

39 

22 

13  4 

46  56 

36395 

19 

63605 

37588 

20 

62412 

01193 

98807 

38 

23 

12  56 

47  4 

36449 

20 

63551 

37644 

21 

62356 

01196 

98804 

37 

24 
25 

12  48 

47  12 

36502 

21 

63498 

37700 

22 

62300 

01199 

98801 

36 

10  1-2  40 

1  47  20 

9. 36555 

22 

10. 63445 

9. 37756 

23 

10.  62244 

10. 01202 

9. 98798 

35 

26 

12  32 

47  28 

36608 

23 

63392 

37812 

24 

62188 

01205 

98795 

.34 

27 

12  24 

47  36 

36660 

24 

63340 

37868 

25 

62132 

01208 

98792 

33 

28 

12  16 

47  44 

36713 

25 

63287 

37924 

26 

62076 

01211 

98789 

32 

29 

12  8 

47  52 

36766 

25 

63234 

37980 

27 

62020 

01214 

98786 

31 

30 

10  12  0 

1  48  0 

9. 36819 

26 

10. 63181 

9. 38035 

28 

10. 61965 

10.01217 

2 

9. 98783 

30 

31 

11  52 

48  8 

36871 

27 

63129 

38091 

29 

61909 

01220 

2 

98780 

29 

32 

11  44 

48  16 

36924 

28 

63076 

38147 

30 

61853 

01223 

2 

98777 

28' 

33 

11  36 

48  24 

36976 

29 

63024 

38202 

31 

61798 

01226 

2 

98774 

27 

34 

11  28 

48  32 

37028 

30 

62972 

38257 

32 

61743 

01229 
10. 01232 

2 
2 

98771 
9. 98768 

26 
25 

35 

10  11  20 

1  48  40 

9. 37081 

31 

10. 62919 

9. 38313 

32 

10.  61687 

36 

11  12 

48  48 

37133 

32 

62867 

38368 

33 

61632 

01235 

2 

98765 

24 

37 

11  4 

48  56 

37185 

32 

62815 

38423 

34 

61577 

01238 

2 

98762 

23 

38 

10  56 

49  4 

37237 

33 

62763 

38479 

35 

61521 

01241 

2 

98759 

22 

39 

10  48 

49  12 

37289 

34 

62711 

38534 

36 
37 

61466 

01244 

2 

98756 

21 

40 

10  10  40 

1  49  20 

9. 37341 

35 

10. 62659 

9. 38589 

10.61411 

10.  01247 

2 

9. 98753 

20 

41 

10  32 

49  28 

37393 

36 

62607 

38644 

3S 

61356 

01250 

2 

98750 

19 

42 

10  24 

49  36 

37445 

37 

62555 

38699 

39 

61301 

01254 

2 

98746 

18 

43 

10  16 

49  44 

37497 

38 

62503 

38754 

40 

61246 

01257 

2 

98743 

17 

44 
45 

10  8 
10  10  0 

49  52 

37549 
9. 3760J 

39 

62451 

38808. 

41 

61192 

01260 

2 

98740 

16 

1  50  0 

39 

10.62400 

9.  38863 

42 

10. 61137 

10. 01263 

2 

9. 98737 

15 

46 

9  52 

50  8 

37652 

40 

62348 

38918 

43 

61082 

01266 

2 

98734 

14 

47 

9  44 

50  16 

37703 

41 

62297 

38972 

44 

61028 

01269 

2 

98731 

13 

48 

9  36 

50  24 

37755 

42 

62245 

39027 

45 

60973 

01272 

2 

98728 

12 

49 

9  28 

50  32 

37806 

43 

62194 

39082 

45 

60918 

01275 

2 

98725 

11 

60 

10  9  20 

1  50  40 

9. 37858 

44 

10. 62142 

9. 39136 

46 

10. 60864 

10.01278 

3 

9. 98722 

10 

51 

9  12 

50  48 

37909 

45 

62091 

39190 

47 

60810 

01281 

3 

98719 

9 

52 

9  4 

50  56 

37960 

46 

62040 

39245 

48 

60755 

01285 

3 

98715 

8 

53 

8  56 

51  4 

38011 

47 

61989 

39299 

49 

60701 

01288 

3 

98712 

7 

54 

8  48 

51  12 

.38062 

47 

61938 

39353 

50 

60647 

01291 

3 

98709 

S 

55 

10  8  40 

1  51  20 

9.38113 

48 

10. 61887 

9. 39407 

51 

10. 60593 

10.01294 

3 

9. 98706 

5 

56 

8  32 

51  28 

38164 

49 

61836 

.39461 

52 

60539 

01297 

3 

98703 

4 

57 

8  24 

51  36 

38215 

50 

61785 

39515 

53 

60485 

01300 

3 

98700 

3 

58 

8  16 

51  44 

38266 

51 

61734 

39569 

54 

60431 

01303 

3 

98697 

2 

59 

8  8 

51  52 

38317 

52 

61683 

39623 

55 

60377 

01306 

3 

98694 

1 

60 

8  0 

52  0 

38368 

53 

61632 

39677 

56 

60323 

01310 

3 

98690 

0 

M. 

Hour  p.  M. 

Hour  A.  M. 

Cosine. 

Difl. 

Secant. 

Cotangent. 

Diflf. 

Tangent. 

Cosecant. 

Diff. 

Sine. 

M. 

103° 

A 

A 

B            B 

C 

C     76°  j 

Second-H  of  time 

1' 

2- 

3.  j  4. 

O" 

6» 

J» 

(A 
Prop,  parts  of  coIs.-jB 

Ic 

7 
7 
0 

13 
14 

1 

20 
21 

1 

26 
28 
2 

33 
36 
2 

39 
42 

2 

46 
49 
3 
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TABLE  44. 

"^ 

Log.  Sines,  Tangente,  and  Secants. 

14° 

A                              A 

B 

B 

C 

c 

1«6° 

M. 

Hour  A.  M. 

Hijur  p.  H. 

Sine. 

Diff. 

Cosecant. 

Tangent. 

Dlfl. 

Cotangent. 

Secant. 

DIO. 

Codnc. 

M. 

0 

10    8    0 

1  52     0 

9.38368 

0 

10.  61632 

9. 39677 

0 

10.60323 

10.  01310 

0 

9.98690 

60 

1 

7  52 

52     8 

38418 

1 

61582 

39731 

1 

60269 

01313 

0 

98687 

59 

2 

7  44 

52  16 

38469 

2 

61531 

39785 

2 

60216 

01316 

0 

986*J 

58 

3 

7  36 

52  24 

38519 

2 

61481 

39838 

3 

60162 

01319 

0 

98681 

57 

4 

7  28 

52  32 

■iSalO 

3 

61430 

39892 

3 

60108 

01.322, 

0 

98(i7N 

.66 
55 

5 

10    7  20 

1  52  40 

9.38620 

4 

10.61380 

9.39945 

4 

10.60055 

10.01.<25 

0 

9. 98676 

fi 

7  12 

52  48 

38(570 

5 

61330 

39999 

5 

60001 

01329 

0 

98671 

54 

7 

7    4 

52  56 

38721 

6 

61279 

40052 

6 

599,8 

01332 

0 

98tiil.s 

63 

8 

6  56 

53    4 

38771 

7 

61229 

40106 

7 

59894 

01335 

0 

986ti.6 

52 

9 
10 

6  48 

53  12 

38821 

7 

61179 

40159 

8 

59841 

01338 

0 

98662 
9.  986.69 

51 
.60 

10    6  40 

1  53  20 

9.38871 

8 

10.61129 

9.40212 

9 

10. 59788 

10.01341 

11 

6  32 

53  28 

38921 

9 

61079 

40266 

10 

59734 

01344 

98666 

49 

12 

6  24 

53  36 

38971 

10 

61029 

40319     10 

59681 

01348 

98662 

48 

13 

6  16 

53  44 

39021 

11 

60979 

40372  1  11 

59628 

01351 

98649 

47 

14 

6    8 

53  52 

39071 

11 

60929 

40425     12 

59575 

01354 

98t)46 

46 

15 

10    6    0 

1  54    0 

9.39121 

12 

10. 6087» 
608.30 

*97j0478     13 

10.  59522 

10. 01357 

9.98643 

45 

16 

5  62 

54    8 

39170 

13 

40,631      14 

69469 

01360 

98640 

44 

17 

5  44 

54  16 

39220 

14 

60780 

40584  1   15 

59416 

01364 

98636 

43 

18 

5  36 

64  24 

39270 

15 

60730 

40636  1  16 

59364 

01367 

986.^3 

42 

19 

5  28 

54  32 

39319  1  15 

60681 

40689     17 

59311 

01.370 

98630 

41 

20 

10    5  20 

1  54  40 

9.  .39369 

16 

10. 60631 

9. 40742     17 

10. 59258 

i0.dl3'73 

9. 98627 

40 

21 

5  12 

54  48 

39418 

17 

60582 
605.33 

40796     18 

59205 

01377 

9862S 

39 

22 

5    4 

54  56 

39467 

18 

40847      19 

59153 

01380 

98620 

:« 

23 

4  56 

55    4 

39517 

19 

60483 

40900     20 

59100 

01383 

98617 

37 

24 

4  48 

55  12 

39566 

20 

604:« 

40952     21 

59048 
10.58995 

01386 
10.01390 

-Y 

98614 
9.  98610 

36 
35 

25 

10    4  40 

1  55  20 

S.  39615  1  20 

10. 60:«5 

9.41005     22 

26 

4  32 

55  28 

39664 

21 

60336 

410.67  ,  23 

58iM3 

01.393 

98607 

M 

27 

4  24 

55  36 

39713 

22 

60287 

41109     23 

58891 

01396 

986(H 

33 

28 

4  16 

55  44 

.•«)762 

23 

60238 

41161      24 

58«:{9 

01399 

2 

98601 

32 

29 

4    8 

55  52 

39811 

24 

60189 

41214     25 
'9.41266'    26 

58786 
10.58734 

01403 

2 
2 

9S6't7 
9.  98604 

31 
.30 

30 

10    4    0 

1  56    0 

9.39860     24    10.60140 

10.  01406 

31 

3  52 

56    « 

391t09  1  25 

60091 

41,S18      27 

58682 

01409 

2 

98691 

29 

32 

3  44 

56  16 

.•i9958     26 

60042 

41370      28 

686,30 

01412 

2 

9^688 

28 

33 

3  36 

56  24 

40006     27 

5«H)4 

41422      29 

6K678 

01416 

2 

98584 

27 

34 

3  28 

56  32 

40065  1  28. 

59».»46 

41474      30 

68.626 

01419 

2 

98.681 

26 

35 

10    3  20 

1  56  40 

9.40103     29 

10.59897 

9.41626      .30 

10.  .68474 

01422 

2 

9.  98.678 

25 

36 

3  12 

56  48 

40162     29 

59848 

41678      31 

5S422 

01426 

2 

98.674 

24 

37 

3    4 

66  66 

40200     30 

69800 

41629     32 

.68371 

01429 

2 

98.671 

23 

38 

2  56 

57     4 

40249     31 

59761 

41681      .33 

.68.S19 

01432 

2 

9a66S 

22 

39 

2  48 

57  12 

402fl7     32 

59703 

41733      34 

58267 

0'4;i5 

2 

98.6(i.6 

21 

40 

10    2  40 

1  67  20 

it.  40:!46  1  33 

10.  5"9a64 

9.41784      ;»' 

10.  .68216 

10.01439 

2 

9.98.661 

20 

41 

2  32 

67  28 

AO:m  '  .S3 

59.i(H> 

4\KK      3() 

58164 

01448 

2 

9.8.66X 

19 

42 

2  24 

57  H6 

4(m2     34 

59.658 

41887      36 

,68113 

01445 

2 

9S6.V) 

18 

43 

2  16 

57  44 

40490 

35 

69610 

419,39      37 

68061 

01449 

2 

9S.-i51 

17 

44 

2    8 

57  52 

40638 

30 

59462 

41990     38 

.68010 

01452 

2 

98.'w8 

16 

46 

10    2    0 

1  58    0 

9. 40586 

37 

10.  69414 

9.42041  1  39 

10. 67969 

10. 01455 

2 

9.  98.646 

16 

46 

1  52 

58    8 

40634 

37 

69,366 

42093  1  40 

57907 

01469 

3 

9.H.'>41 

14 

47 

1  44 

58  16 

40682 

.38 

.69318 

42144     41 

67.'<.66 

01462 

3 

98.'..!8 

13 

48 

1  36 

58  24 

407,30 

39 

.69270 

42196  I  42 

67806 

01466 

3 

986;C) 

12 

49 

1  28 

58  :!2 

40778 

40 

,69222 

42246     43 

677.64 

01469 

3 

986:n 

11 

60 

10     1   20 

1  58  40 

9.  40S2.6  1  41 

107.69175 

9. 422«»7     4.3' 

10.  67703 

10.01472' 

3 

9. 98.62S 

10 

61 

1    12 

68  48 

40873     42 

.69127 

42.(48  1  44 

67ti62 

01476 

3 

9,8.^26 

9 

62 

1     4 

68  6(i 

40921      42 

,69079 

42.399  ,  46 

57601 

01479 

3 

98.621 

8 

53 

0  fill 

6!»     4 

40f«>8     43 

,69032 

424.60  j  46 

67.6.60 

01482 

3 

98.618 

7 

64 

0  48 
10    0  40 

6!t  12 
1  6!t  2()~ 

41016  1  44 

581»i*4 
10.  ,6,S937 

42.601   1  47 

67499 

01485 

3 

98.616 

6 

'9741063 

45 

9. 42.6.62 

48 

iO.67448 

10.01489 

3 

9. 98.6 1 1 

5" 

66 

0  32 

5i»  2H 

41111 

46 

68889 

42()03 

49 

57.397 

01492 

3 

!ts6(  IS 

4 

67 

0  24 

6!»  :t(i 

41158 

46 

58842 

426.63 

.60 

.67347 

014!15 

3 

>l,s.-,ii.% 

3 

68 

0  16 

61)  44 

41205 

47 

■68796 

42704 

60 

,67296 

01499 

3 

9S'HI1 

2 

69 

0    8 

5it  62 

41262 

48 

58748 

42766 

61 

57246 

01502 

3 

984118 

1 

eo 

0    0 

2     0     0 

41:^00 

49 

58700 

428a6 

62 

,67195 

01506 

3 

98494 

0 

IT 

Iliiur  P.M. 

lliMir  A    M. 

Oialnp. 

Din. 

Poiant. 

Cotjingi'nt. 

Did. 

Tnii(!i-nt. 

Co«ccant, 

Did. 

Sim-. 

M. 

104" 

A                                  A 

U 

B 

C 

C 

7V 

1' 

» 

»• 

4' 

&■ 

6« 

;. 

I'n'p.  purtj)  of  coU. 

A 
R 
C 

6 

7 
0 

12 
13 

1 

18 
20 

1 

24 

26 
2 

31 
33 
2 

37 
39 
2 

43 
4f. 
3 
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Log.  Sines,  Tangents,  and  Secants. 

15° 

A              A 

B 

B 

C 

C   164° 

M. 

Hour  A.M. 

Hour  P.  M. 

Sine.   Difl. 

Cosecant. 

Tangent. 

Difl. 

Cotangent. 

Secant. 

Difl. 

Cosine,  j  M. 

0 

10  0  0 

2  0  0 

9.41300   0 

10.  58700 

9.  42805 

0 

10.  57195 

10. 01506 

0 

9.98494  :  60 

1 

9  59  52 

0  8 

41347 

1 

58653 

42856 

1 

57144 

01.509 

0 

98491  1  59 

2 

59  44 

0  16 

41394 

9 

58606 

42906 

2 

57094 

01512 

0 

98488  58 

3 

59  36 

0  24 

41441 

2 

5^559 

42957 

2 

57043 

01516 

0 

98484  ,  57 

4 

59  28 

0  32 

41488 

3 

58512 

4.3007 

3 

56993 
10. 56943 

01519 
10.  01523 

4 

98481   56 

5 

9  59  20 

2  0  40 

9.41535 

4 

10.  58465 

9.  43057 

4 

9.98477  :  .55 

6 

59  12 

0  48 

41582 

5 

58418 

43108 

5 

56892 

01.526 

0 

98474  1  .54 

7 

59  4 

0  56 

41628 

5 

58372 

43158 

6 

56842 

01529 

0 

98471   58 

8 

58  56 

1  4 

41675 

6 

58325 

43208 

7 

56792 

01533 

0 

98467  52 

9 

58  48 

1  12 

41722 

7 

58278 

43258 

7 

56742 

01536 
10. 01540 

98464  i  51 

10 

9  58  40 

2  1  20 

9. 41768 

8 

10. 58232 

9. 43308 

8 

10. 56692 

9.98460  i  50 

n 

58  32 

1  28 

41815 

8 

58185 

43,358 

9 

56642 

01543 

98457  1  49 

12 

58  24 

1  36 

41861 

9 

58139 

43408 

10 

56592 

01547 

98453  1  48 

13 

58  16 

1  44 

41908 

10 

58092 

43458 

11 

56542 

01550 

98450  47 

14 
15 

58  8 

1  52 

41954 

11 

58046 

43508 

11 

56492 

01553 

98447 

46 

9  58  0 

2  2  0 

9. 42001 

11 

10. 57999 

9. 43558 

12 

10.  56442 

10. 01557 

9.  98443 

45 

16 

57  52 

2  8 

42047 

12 

57953 

43607 

13 

56393 

01560 

98440 

44 

17 

57  44 

2  16 

42093 

13 

57907 

43657 

14 

56343 

01564 

984.36 

43 

18 

57  36 

2  24 

42140 

14 

57860 

43707 

15 

56293 

01.567 

98433 

42 

19 

57  28 

2  32 

42186 

14 

57814 

43756 

16 
16 

56244 

01571 

98429 

41 

20 

9  57  20 

2  2  40 

9. 42232 

15 

10. 57768 

9. 43806 

10.  .56194 

10. 01574 

9. 98426 

40 

21 

57  12 

2  48 

42278 

16 

57722 

43855 

17 

56145 

01578 

98422 

39 

22 

57  4 

2  56 

42324 

17 

57676 

43905 

18 

56095 

01581 

98419 

38 

23 

56  56 

3  4 

42370 

17 

57630 

43954 

19 

56046 

01.585 

98415 

37 

24 

56  48 

3  12 

42416  18 

57584 

44004 

20 

55996 

01588 

98412 

36 

25 

9  56  40 

2  3  20 

9. 42461 

19 

10. 57539 

9.  44053 

20 

10. 55947 

10.01.591 

1 

9.  98409 

35 

26 

56  32 

3  28 

42507 

20 

57493 

44102 

21 

55898 

01595 

2 

98405 

:i4 

27 

56  24 

3  36 

42553 

21 

57447 

44151 

22 

55849 

01598 

2 

98402 

33 

28 

56  16 

3  44 

42599 

21 

57401 

44201 

23 

55799 

01602 

2 

98398 

32 

29 
30 

56  8 

3  52 

42644 

22 
23 

57356 

44250 

24 

55750 

01605 

2 

98395 

31 

9  56  0 

2  4  0 

9. 42690 

10. 57310 

9.  44299 

25 

10. 55701 

10. 01609 

2 

9. 98391 

30 

31 

55  52 

4  8 

42735 

24 

57265 

44348 

25 

55652 

01612 

2 

98388 

29 

32 

55  44 

4  16 

42781 

24 

57219 

44397 

26 

55603 

01616 

2 

98384 

28 

33 

55  36 

4  24 

42826 

25 

•  57174 

44446 

27 

55.5.54 

01619 

2 

98381 

27 

34 

55  28 

4  32 

42872 

26 

57128 

44495 

28 

55505 

01623 

2 

98377  26  | 

35 

9  55  20 

2  4  40 

9.42917 

27 

10. 57083 

9.  44544 

29 

10. 55456 

10. 01627 

2 

9. 98373 

25 

36 

55  12 

4  48 

42962 

27 

57038 

44592 

29 

55408 

•  01630 

2 

98370 

24 

37 

55  4 

4  56 

43008 

28 

56992 

44641 

30 

55359 

01634 

2 

98366 

23 

38 

54  56 

5  4 

43053 

29 

56947 

44690 

,31 

55310 

01637 

2 

98363 

22 

39 

54  48 

5  12 

43098 

30 

56902 

44738 

32 

55262 

01641 

2 

98359  1  21  1 

40 

9  54  40 

2  5  20 

9.43143 

30 

10. 56857 

9.  44787 

33 

10. 5.5213 

10. 01644 

2 

9. 98356  1  20  | 

41 

54  32 

5  28 

43188 

31 

56812 

44836 

;« 

55164 

01648 

2 

98352 

19 

4?. 

54  24 

5  36 

43233 

32 

56767 

44884 

U 

55116 

01651 

2 

98349 

18 

43 

54  16 

5  44 

43278 

33 

56722 

44933 

35 

55067 

01655 

3 

98345 

17 

44 

54  8 

5  52 

43323 

33 

56677 

44981 

36 

55019 

01658 

3 

98342 

16 
15 

45 

9  54  0 

2  6  0 

9. 43367 

.34 

10. 56633 

9. 45029 

37 

10. 54971 

10.  01662 

3 

9.  98338 

46 

53  52 

6  8 

43412 

.35 

56588 

45078 

38 

54922 

01666 

3 

98334 

14 

47 

53  44 

6  16 

43457 

36 

56543 

45126 

38 

54874 

01669 

3 

98331 

13 

48 

53  36 

6  24 

43502 

36 

56498 

45174 

39 

54826 

01673 

3 

98327 

12 

49 

53  28 

6  32 

43546 

37 

56454 

45222 

40 

54778 

01676 

3 

98324 

11 

50 

9  53  20 

2  6  40 

9. 43591 

38 

10. 56409 

9.  45271 

41 

10.  54729 

10.  01680 

3 

9. 98320 

10 

51 

53  12 

6  48 

43635 

39 

56365 

4.5319 

42 

54681 

01683 

3 

98317 

9 

52 

53  4 

6  56 

43680 

.39 

56320 

45367 

43 

54li33 

01687 

3 

98313 

8 

53 

52  56 

7  4 

43724 

40 

56276 

45415 

43 

54585 

01691 

3 

9830! » 

7 

54 

52  4S 

7  12 

43769 

41 

56231 

45463 

44 

54537 

01694 

3 

98306 

6 

55 

9  52  40 

2  7  20 

9. 43813 

42 

10. 56187 

9.4.5511 

45 

10.  54489 

10.  01698 

3 

9. 98302 

0 

56 

52  32 

7  28 

43857 

43 

56143 

45559 

46 

54441 

01701 

3 

98299 

4 

57 

52  24 

7  36 

43901 

43 

56099 

45606 

47 

54394 

01705 

3 

98295 

3 

58 

52  16 

7  44 

43946 

44 

56054 

45654 

47 

54346 

01709 

3 

98291 

2 

59 

52  8 

7  52 

4.3990 

45 

56010 

45702 

48 

54298 

01712 

3 

98288 

1 

60 
M. 

52  0 

8  0 

44034 

46 

55966 

45750 

49 

54250 

01716 

4 

98284 

0 

Hour  p.  M. 

Hour  A.  M. 

Cosine. 

Difl. 

Secant. 

Cotangent. 

Difl. 

Tangent. 

Cosecant. 

Difl. 

Sine. 

M. 

105'= 

A             A 

B 

B 

C 

C    J40 1 

Seconds  of  time l-    2-  j  S- 

4-    5- 

6- 

;. 

Prop,  parts  of  cols. 

A 
B 

c 

6    11 
6    12 
0     1 

17 
18 

1 

23 
25 
2 

28 
31 
2 

34 
37 
3 

40 
43 
3 
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TAHLE  44. 

Log.  Sines,  Tangents,  and  Secants. 

16° 

A                              A 

B 

B 

C 

C 

163= 

M. 

Hour  A.M. 

Hour  p.  V. 

Sine. 

Dm. 

CkMccant. 

Tangent.  1  Dlfl. 

Cotangcnl. 

Secant. 

Dili.  1    Cosine. 

M. 

0 

9  52     0 

2    8    0 

9.44034 

0 

10.  5.5966 

9.45750       0 

10.  54250 

10.01716 

0 

9.  98284 

60 

1 

51  52 

8    8 

44078 

1 

55922 

45797        1 

54203 

01719 

0 

98281 

59 

2 

51  44 

8  16 

44122 

1 

55878 

45845        2 

54155 

01723 

0 

98277 

.58 

3 

51   36 

8  24 

44166 

2 

558:« 

45892        2 

54108 

01721 

0 

Cjv.i-,; 

■^7 

4 
5 

51  2S 
9  51   20 

8  32 
2     8  40 

44210  1    3 

557tK) 

4.5940 

3 
4 

54060 

01730 

0 
0 

98270 
9.  98266 

.")6 
55" 

9.44253       4 

10.55747 

9.  45987 

10.54013 

10. 01734 

6 

51    12 

8  48 

44297       4 

55703 

460:J5       5 

5.3965 

01738 

0 

98262 

54 

7 

51     4 

8  56 

44341       5 

55659 

46082       5 

5.3918 

01741 

0 

982.59 

53 

8 

50  56 

9    4 

44385  1    6 

55615 

461.30       6 

53870 

01745 

0 

98255 

52 

9 

50  4.S 

9  12 

44428  1    6 

55572 

46177       7 

53823 

01749 

98251 

51 

10 

9  50  40 

2    9  20 

9. 44472  ,     7 

10.55.528 

9.46224,     8 

10. 53776 

10.01752 

"l     9. 9S248 

"50 

11 

50  32 

9  28 

44516 

8 

55484 

46271   1     9 

53729 

017.56 

1  !      98244 

49 

12 

50  24 

9  36 

44.559 

9 

55441 

46319  !     9 

53681 

01760 

1  1      98240 

48 

13 

50  16 

9  44 

44602 

9 

55398 

46366  <  10 

53634 

"'01763"^ 

1  i     98237 

47 

14 

50    8 

9  52 

44646 

10 

55354 

46413      11 

53587 

01767 

1  i     98233 

46 

15 

9  50    0 

2  10    0 

9744689  t  11 

10.55311 

9.46460  ■  12 

10. 53540 

10.01771 

1    9.98229 

45 

16 

49  52 

10    8 

44733     11 

55267 

46.507      12 

53493 

01774 

1  !      98226 

44 

17 

49  44 

10  16 

44776     12 

55224 

46.5.54  i   l.i 

53446 

01778 

98222 

43 

18 

49  36 

10  24 

44819 

13 

55181 

46601  \  14 

5:«99 

01782 

9S218 

42 

19 
20 

49  28 

10  32 

44862 
9.44905 

14 
14 

551 :« 
10. 55095 

46648 
9:  46<V94 

15 

53.^52 

01785 

^ 

98215 
9.98211 

41 
40 

9  49  20 

2  10  40 

15 

10.  53.306 

10.01789 

21 

49  12 

10  48 

44948 

15 

5.5052 

46741      16 

53259 

01793 

'l 

98207 

39 

22 

49     4 

10  56 

44992 

16 

5.5008 

46788  1   17 

5.3212 

01796 

1 

98204 

38 

2a 

48  56 

11     4 

45035 

16 

549<1.5 

46.><;V.  1   18 

53165 

01800 

1 

98200 

37 

24 
25 

4H  48 
9  48  40 

11   12 
2  11  20 

45077      17 
9.45120      18 

5492.3 
10.  54SS0 

4tW81 
9.  4t!928 

19 

53119 

01804 

1 

98l'.»6 

36 
35 

19 

10.  5.3072 

10.01808 

2 

9.98192 

2») 

48  32 

11  28 

45163     18 

54837 

46975  i  20 

53025 

01811 

2 

98189 

34 

27 

48  24 

11  36 

45206     19 

54794 

47021      21 

52<)79 

•  0KS15 

2 

98185 

33 

2S 

48   16 

11  44 

45249     20 

54751 

470(),H      22 

52932 

01819 

2 

98181 

32 

29 
'30 

4K     8 

11  52 
2  12    0 

4.5292     21 

.54708 

47114 

23 

52886 

01823 

2 

98177 

31 

30 

9  4.S    0 

9.45334     21 

10.  54666 

9.  47160 

10.  52840 

10.01826 

2  19.98174 

31 

•47  52 

12     8 

45377     22         54623 

47207  1  24 

52793 

01830 

2        981711 

29 

32 

47  44 

12  16 

45419     23         54.581 

47253  1  25 

52747 

01834 

2  '      98166 

28 

33 

47  36 

12  24 

45462  !  23         5453,s 

47299      26 

52701 

01838 

2         98162 

27 

34 

47  28 

12  32 

45.504     24         544!Mi 

47346  ;  26 

52t).-i4 

01S41 

2  i      981.59 

26 

35" 

9  47  20" 

2  12""40 

9.45.547"    25    10.  .54-1 53 

9.473(12     27 

10.  52»W8 

10.01845 

2"   97981.55 

2.5 

36 

47   12 

12  48 

4.5.589      26          54411 

47438      28 

-     52.562 

01849 

2 

98151 

24 

37 

47     4 

12  56 

45632      26          54368 

47484     29 

52516 

018.53 

2 

98147 

23 

3S 

46  56 

13    4 

45674     27         54326 

47.530     29 

52470 

01.8.56 

2 

98144 

22 

39 

46  48 

13  12 

45716      28  1       542S4 

47576  !  30 

52424 

01860 

2 

98140 

21 

40 

9  46  40 

2  13" 20 

9.45758     28    10.54242 

9.47622     31 

10.  52378 

10701864 

2 

9.98i:i6 

20 

41 

46  32 

13  28 

4.5801      2^»  ,       54199 

47668     32 

52332 

01868 

3 

981,32 

19 

42 

46  24 

13  36 

4.5843      .30          54157 

47714     32 

52286 

01S71 

3 

9812^t 

18 

43 

46  16 

13  44 

45885  I  31          ,54115 

47760  I  33 

52240 

01875 

3 

98125 

17 

44 

46     8 

13  52 

4.5927  '  31          54073 

47H06     34 

52194 

01879 

3 

98121 

16 

45 

9  4t)     0 

2  14    0 

9.45969     32    10.54031 

9.  47,><.52"  "35 

10. 52148 

10.018.83 

3 

9.98117 

1.5 

46 

45  52 

14    8 

46011      33 

539.S9 

47H97     36 

52103 

01887 

3 

98113 

14 

47 

45  44 

14  16 

46a53     :« 

53947 

47943     36 

52057 

01890 

3 

98110 

13 

48 

45  36 

14  24 

4t)095  1  34 

5.3VI0.T 

47989     37 

52011 

_^01itSl. 

3 

9810«i 

12 

49 

45  28 

14  32 

461.36     35 

538»H 

480.^5  1  38 

51965 

01898 

3 

98102 

11 

50 

9  45  20 

2  14  40 

9.46178    ";W    10.53822 

9.480H0  !  39 

10.51920 

10.01902 

3 

9. 98(l<is 

10" 

51 

45  12 

14  48 

46220     36 

53780 

48126 

.39 

51874 

011H16 

3 

98094 

9 

52 

45     4 

14  56 

46262      37 

53738 

48171 

40 

5182!» 

01910 

3 

980tH) 

8 

53 

44  56 

15    4 

46;J().3      38 

53697 

48217 

41 

51783 

01913 

3 

98087 

7 

54 

44  48 

15  12 

46:<45  '  38 

53655 

48262 

42 

51738 

01917 

3 

9808;! 

6 

"55 

9  44  40 

2  15  20 

9.463S«>  1  39 

10.53614 

9.  -iXm  1  43 

10.51693 

10.01921 

3 

9. 5*8079 

5 

66 

44  .12 

15  28 

46428 

40 

5.'«72 

48:J53 

43 

51(i47 

01925 

3 

98075 

4 

57 

44  24 

15  36 

46469 

41 

6.3531 

48398 

44 

51602 

0192*1 

4 

98071 

3 

5S 

44   16 

15  44 

46511 

41 

53489 

48443 

45 

51.5,57 

019;« 

4 

98(H>7 

2 

59 

44     8 

15  52 

4«)52 

42 

53448 

4H489 

46 

51511 

01937 

4 

9S0«« 

1 

60 

44     0 

16    0 

46594 

43 

63406 

48534 

46 

61466 

01940 

4 

98060 

0 

M. 

Hour  !•.  M. 

Hour  A.  H. 

C<«liie.     {DIR. 

8cranl. 

CoUiiBenl 

ni(T. 

TanKvnt. 

Conccant. 

Did 

Sine. 

M. 

Tofr^ 

A                              A 

B 

B 

C 

C 

;8° 

Seconds  of  time  . 


I'rup.  parti  of  col*.  <  B 


TABLE  44. 
Log.  Sines,  Tangents,  and  Secants. 
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1!  = 

A           A 

B            B 

C 

C    162° 

M. 

Hour  A.M.  1  Hour  P.M. 

Sine.    Difl 

Cosecant. 

Tangent. 

DiS 

Cotangent 

Secant. 

Diff 

Cosine. 

M. 

0 

9  44  0  2  16  0 

9.46594   0 

10. 53406 

9.  48534 

0 

10.  51466 

10.01940 

0 

9. 98060 

60 

1 

43  52    16  8 

46635 

1 

53.365 

48579 

1 

51421 

01944 

0 

9S056 

59 

2 

43  44  1   16  16 

16676 

1 

53324 

48624 

1 

51376 

01948 

0 

98052 

58 

3 

43  :;6 

16  24 

46717 

2 

53283 

48669 

2 

51331 

01952 

0 

98048 

57 

4 

5 

43  28 

16  32 

46758 

3 

53242 

48714 

3 

51286 

01956 

0 
'  0 

98044 
9.  98040 

56 
55 

9  43  20 

2  16  40 

9.  46S00 

3 

10. 53200 

9. 48759 

4 

10.51241 

10.  01960 

6 

43  12 

16  48 

46841 

4 

53159 

48804 

4 

51196 

01964 

0 

98036 

54 

1 

43  4 

16  56 

46882 

5 

53118 

48849 

5 

51151 

01968 

0 

98032 

53 

8 

42  56 

17  4 

46923 

5 

53077 

48894 

6 

51106 

01971 

98029 

52 

10 

42  48 

17  12 

46964 

6 

53036 

48939 

7 

51061 

01975 

98025 

51 

9  42  40 

2  17  20 

9. 47005 

7 

10.  52995 

9.  48984 

7 

10.51016 

10. 01979 

9. 98021 

50 

11 

42  32 

17  28 

47015 

7 

52955 

49029 

8 

50971 

01983 

98017 

49 

12 

42  24 

17  36 

47086 

8  1   52914 

49073 

9 

50927 

01987 

98013 

48 

13 

42  16 

17  44 

47127 

9 

52873 

49118 

10 

50882 

01991 

98009 

47 

14 
15 

42  8 

17  52 

47168 

9 

52832 

49163 

10 

50837 

01995 

98005 
9.  98001 

46 
45 

9  42  0 

2  IS  0 

9. 47209 

10 

10. 52791 

9.  49207 

11 

10. 50793 

10.01999 

!« 

41  .52 

18  8 

47249 

11 

52751 

49252 

12 

50748 

02003 

97997 

44 

17 

41  44 

18  16 

47290 

11 

52710 

49296 

12 

50704 

02007 

97993 

43 

IS 

41  36 

18  24 

47330 

12 

52670 

49341 

13 

50659 

02011 

97989 

42 

ly 

41  28 

18  32 

47371 

13 

52629 

49385 

14 

50615 

02014 

97986 

41 
40 

20 

9  41  20 

2  18  40 

9.47411 

13 

10. 52589 

9. 49430 

15 

10. 50570 

10.  02018 

9. 97982 

21 

,41  12 

18  48 

47452 

14 

52548 

49474 

15, 

50526 

02022 

97978 

39 

22 

41  4 

18  56 

47492 

15 

52508 

49519 

16 

50481 

02026 

97974 

38 

23 

40  56 

19  4 

47533 

15 

52467 

49563 

17 

50437 

02030 

2 

97970 

37 

24 

40  48 

19  12 

47573, 

16 

52427 

49607 

18 

50393 

02034 

2 

97966 

36. 

25 

9  40  40 

2  19  20 

9.47613 

17 

10. 523S7 

9.  49652 

18 

10. 50348 

10.02038' 

2 

9.  97962 

35 

26 

40  32 

19  28 

47654 

17 

52346 

49696 

19 

50304 

02042 

2 

97958 

34 

27 

40  24 

19  36 

47694 

18 

52306 

49740 

20 

50260 

02046 

2 

97954 

33 

2S 

40  16 

19  44 

47734 

19 

52266 

49784 

21 

50216 

02050 

2 

97950 

32 

29 

40  8 

19  62 

47774 

19 

52226 

49828 

21 

50172 

02054 

2 

97946 

31 

30 

9  40  0 

2  20  0 

9. 47814 

20 

10. 52186 

9. 49872 

22 

10. 50128 

10.  02058 

2 

9.  97942 

30 

31 

39  52 

20  8 

47854 

21 

52146 

49916 

23 

50084 

02062 

2 

97938 

29 

32 

39  44 

20  16 

47894 

21 

52106 

49960 

24 

50040 

02066 

2 

97934 

28 

33 

39  36 

20  24 

47934 

22 

52066 

50004 

24 

49996 

02070 

2 

97930 

27 

34 
35 

39  28 

20  32 

47974 

23 

52026 

50048 

25 

49952 
10.  49908 

02074 

2 

97926 

26 

9  39  20 

2  20  40 

9. 48014 

23 

10. 51986 

9.  50092 

26 

10. 02078 

2 

9. 97922 

25 

36 

39  12 

20  48 

48054 

24 

51946 

50136 

26 

49864 

02082 

2 

97918 

24 

37 

39  4 

20  56 

48094 

25 

51906 

50180 

27 

49820 

02086 

2 

97914 

23 

38 

38  56 

21  4 

48133 

25 

51867 

50223 

28 

49777 

02090 

3 

97910 

22 

39 

40 

38  48 

21  12 

48173 
9. 48213 

26 
27 

51827 

50267 

29 

49733 

02094 

3 

97906 

21 

9  38  40 

2  21  20 

10. 51787 

9.50311 

29 

10. 49689 

10. 02098 

3 

9. 97902 

20 

41 

38  32 

21  28 

48252 

27 

51748 

50355 

30 

49645 

02102 

3 

97898 

19 

42 

38  24 

21  36 

48292 

28 

51708 

50398 

31 

49602 

02106 

3 

97894 

18 

43 

38  16 

21  44 

48332 

29 

51668 

50442 

32 

49558 

02110 

3 

97890 

17 

44 

38  8 

21  52 

48371 

29 
30 

51629 
10. 51589 

50485 

32 

49515 

02114 

3 
3 

97886 
9.  97882 

16 
15 

45 

9  38  0 

2  22  0 

9.48411 

9.  50529 

33 

10. 49471 

10.02118 

46 

37  52 

22  8 

48450 

31 

51550 

50572 

34 

49428 

02122 

3 

97878 

14 

47 

37  44 

22  16 

48490 

31 

51510 

50616 

35 

49384 

02126 

3 

97874 

13 

48 

37  36 

22  24 

48529 

32 

51471 

50659 

35 

49341 

02130 

3 

97870 

12 

49 
50 

37  28 
9  37-  20 

22  32 
2  22  40 

48568 
9. 48607 

33 
33 

51432 
10. 51393^ 

50703 

36 
37 

49297 
10.  49254 

02134 

3 

97866 

11 

9.  50746 

10. 02139 

3 

9. 97861 

10 

51 

37  12 

22  48 

48647 

34 

51353 

50789 

37 

49211 

02143 

3 

97857 

9 

52 

37  4 

22  56 

48686 

35 

51314 

50833 

38 

49167 

02147 

3 

97853 

8 

53 

36  56 

23  4 

48725 

35 

51275 

50876 

39 

49124 

02151 

4 

97849 

/ 

54 

36  48 

23  12 

48764 

36 

51236 

50919 

40 

49081 

02155 

4 

97845 

6 

55 

9  36  40 

2  23  20 

9.  48803 

37 

10.51197 

9.  50962 

40 

10.  49038 

10. 02159 

4 

9. 97841 

6 

56 

36  32 

23  28 

48842 

37 

51158 

51005 

41 

48995 

02163 

4 

97837 

4 

57 

36  24 

23  36 

48881 

38 

51119 

51048 

42 

48952 

02167 

4 

97833 

3 

58 

36  16 

23  44 

48920 

39 

51080 

51092 

43 

48908 

02171 

4 

97829 

2 

59 

36  8 

23  52 

48959 

39 

51041 

51135 

43 

48865 

02175 

4 

97825 

1 

60 

36  0 

24  0 

48998 

40 

51002 

51178 

44 

48822 

02179 

4 

97821 

0 

M. 

Hour  p.  M. 

Hour  A.M. 

Cosine. 

Diff. 

Secant. 

Cotangent.!  Difl.  Tangent. 

Cosecant. 

Difl. 

Sine.    M.  j 

io;= 

A             A 

B            B 

C 

C     lifl 

1- 

2' 

a- 

^ 

a' 

C 

■>' 

Prop,  parts  of  cols. 

1 

B 

5 
6 
0 

10 
11 

1 

15 
17 

1 

20 
22 

2 

25 

•>& 
2 

30 
33 
3 

35 
39 
3 
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TABLK  44. 

Ix^. 

Sines,  Tangents,  and  Secants. 

18° 

.\ 

A         B 

B        C 

C     161° 

M. 
0 

Hour  A.M. 

Hour  p.  M. 

sine. 

Dia. 

Cosecant. 

Tangent. 

Dia. 

Cotangent. 

Secant. 

Dlfl.|  Cosine. 

M. 

9  36  0 

2  24  0 

9.  48998 

0 

10.  61002 

9.51178 

0 

10. 48822 

10.02179 

0  9.97821 

60 

1 

35  52 

24  H 

49037 

1 

50963 

51221 

1 

4S779 

02183 

0  i   97817 

59 

2 

35  44 

24  16 

49076 

1 

50924 

51264 

1 

4S7.36 

02188 

0   97812 

58 

3 

35  36 

24  24 

49115 

2 

508*5 

51306 

2 

4S(i94 

02192 

0   97S0.S 

57 

4 
5 

35  28 
9  35  20 

24  32 
2  24  40 

49153 

3 

50847 

51349 

3 

48651 

02196 

0 

97804 
9.97800 

■56 
55 

9.49192 

3 

10.  50808 

9. 51392 

3 

10.48608 

10.  02200 

0 

6 

35  12 

24  48 

49231 

4 

60769 

51435 

4 

48.565 

02204 

0  ,  97796 

54 

7 

35  4 

24  56 

49269 

4 

60731 

51478 

5 

4,'<.522 

02208 

0  i  97792 

53 

8 

■M   56 

25  4 

49308 

5 

50692 

51520 

6 

48480 

02212 

1  1  97788 

.52 

9 

34  48 

25  12 

49347 

6 

50653 

5156:J 

6 

48437 

02216 

1  1  97784 

51 

Id 

9  34  40 

2  25  20 

9.49385 

6 

10. 50615 

9.  51606 

7 

10.  48.394 

10.  02221 

1  9.97779 

50 

11 

34  32 

25  28 

49424 

7 

50576 

61648 

8 

48.%52 

02225 

1   97775 

49 

12 

34  24 

25  36 

49462, 

8 

50538 

51691 

8 

4830!) 

02229 

1   97771 

48 

13 

34  16 

25  44 

495()0 

8 

50500 

61734 

9 

482t«i 

02233 

1   97767 

47 

14 

34  8 

25  52 

49539 

9 

50461 

51776 

10 

48224 

02237 

1   9776;i 

46 

15 

9  34  0 

2  26  0 

9.  41*577 

9 

10. 60423 

9.51819 

10 

10.  481. HI 

10.  02241 

1  9.977.59 

45 

16 

33  52 

26  8 

49615 

10 

50385 

51861 

11 

4S1,39 

02246 

1    97754 

44 

17 

33  44 

26  16 

49664 

11 

50:}46 

51903 

12 

48097 

02250 

1    977.50 

43 

18 

33  :i6 

26  24 

49692 

11 

50.308 

51946 

13 

480.54 

02254 

1    97746 

42 

19 

33  28 

26  32 

49730 

12 

50270 

51988 

13 

48012 

02258 

J    97742 

41 

20 

9  33' 20 

2  26  40 

9.  49768' 

13' 

10.  50232 

9. 52031 

14 

10. 47969 

id.  02262 

1  9.97738;^ 

40 

21 

33  12 

26  48 

49806 

13 

50194 

52073 

15 

47927 

02266 

1    97734 

39 

22 

33  4 

26  56 

49844  1  14 

50156 

52115 

15 

478S.5 

02271 

2   97729 

38 

23 

32  56 

27  4 

49882  14 

50118 

52157 

16 

478-13 

02275 

2   97725 

37 

24 

32  48 

27  12 

49920  !  15 

50080 

52200 

17 

47800 

02279 

2   97721 

36 

25 

9  32  40 

2  27  20 

9. 49958  16 

10.  50042' 

9.52242' 

17  110:477.58 

10.  0228;} 

2  9.97717' 

36 

2B 

32  32 

27  28 

49996  16 

50004 

52284 

18  ,   47716 

02287 

2   97713 

34 

27 

32  24 

27  36 

50034  ;  17 

49966 

52326 

19    47(i74 

02292 

2  ,  97708 

33 

28 

32  16 

27  44 

50072  1  18 

49928 

623t>8 

20  1   47632 

02296 

2   97704 

32 

29 

32  8 

27  62 

50110  1  18 

49890 

.52410 

20  1   47590 

02300 

2   977(10 

31 

30 

9  32  0 

2  28  0 

9.  50148 

19 

10.  498.52 

97524.52 

'21  ,10.47.548 

If).  02304 

2  9.97ti96 

m 

31 

31  52 

28  8 

50186 

20 

49815 

52494 

22 

47.50ti 

02309 

2  1  97691 

29 

32 

31  44 

28  16 

50223 

20 

49777 

52536 

22 

474m 

02313 

2  1  97687 

28 

33 

31  36 

28  24 

50261 

21 

49739 

52578 

23 

47422 

02317 

2    9768,3 

27 

34 

31  28 

28  32 

50298 

21 

49702 

52620 

24 

473S0 

02321 

2   97679 

26 

36 

9  31  20 

2  28  40 

9.50336 

22 

10.  49br)4 

9.  52661 

24  10.47339 

10.  t)2326 

2  1 9.  97674 

25 

36 

31  12 

28  48 

50374 

23 

49626 

52703 

25  1   47297 

02330 

3 

97670 

24 

37 

31  4 

28  56 

50411 

23 

49589 

62745 

26  1   47255 

27  472n 

02:{34 

3 

97666 

23 

38 

30  56 

29  4 

60449 

24 

49551 

.52787 

023.38 

3 

97662 

22 

39 
40 

30  48 

29  12 
2  29  20 

60486 

25 

49514 
10.  49477 

52H29 
9.  52S7(I 

27  1   47171 
'28'  10.47130 

02;«3. 
10.02.347' 

3 
3 

97657 
9.  976.53 

21 
20 

9  30  40 

9^50523"  26 

41 

30  32 

29  28 

50561   26 

49439 

.52912 

2i)    47088 

02;»1 

3 

97649 

19 

42 

30  24 

29  36 

50698  26 

49402 

52953 

«•    47047 

02:{55 

3 

97IH5 

18 

43 

30  16 

2!)  44 

50635  27 

49365 

52995 

30  1   47005 

02360 

3 

97640 

17 

44 

30  8 

29  52 

50673  28 

49327 

530;{7 

31  ;   4696.3 

02364 

3  i  97636 

16 
15 

45 

9  30  0 

2  30  0 

9.50710 

28 

10.  49290 

9.  .53078 

31  f0.4(i922 

10.  (V2368 

3 

9. 97632 

46 

29  62 

30  8 

50747 

29 

49253 

53120 

32 

4tW80 

02372 

3 

97628 

14 

47 

29  44 

30  16 

50784 

30 

49216 
49179 

53161 

33 

46839 

02377 

3 

97623 

13 

48 

29  36 

30  24 

50821 

m 

53202 

;u 

46798 

02;}81 

3 

97619 

12 

49 

29  28 

30  32 

50868 

31 

49142 

.53244 

M 

46756 

02385 

3 

97615 

11 

50 

9  29  20 

2  30  40 

9.  50896 

31 

10.  49104^ 

9.  53285 

;« 

10.4671.5' 

10.02390 

9.97610 

10 

51 

29  12 

30  48 

509.33 

32 

490(>7 

5:!327 

36 

4t><i73 

02.394 

97606 

9 

52 

29  4 

30  56 

50970 

33 

4(K)30 

53:it;s 

3()  •   4tWl.">2 

02.398 

97602 

8 

53 

28  56 

31  4 

r'007 

33 

4891»3 

5.3409 

37  1   4t«91 

02403 

4    97597 

7 

64 

28  48 

31  12 

51043 

34 

48957 

5:^.^n 

.S8  1   46.5.^0 

02407 

4   97593 

6 

55 

9  28  40 

2  31  20 

9.51080 

';i5' 

10.  48920 

9.  5:t492 

.38  lit).  4tv)0S" 

10.02411 

4  ]9.975Sit 

5 

66 

28  32 

31  2K 

51117 

:w> 

48883 

5:C.3.t 

39 

4tUi;7 

02416 

4  '   97584 

4 

57 

28  24 

31  36 

51154 

:«5 

48846 

5.r.74 

40 

4i;42li 

02420 

4    975M1 

3 

58 

28  16 

31  44 

51191 

37 

48809 

.53615 

41 

4<i3S.-> 

02424 

4    9757ii 

2 

59 

28  8 

31  52 

51227 

37 

48773 

53ti56 

41 

4ti;{44 

02429 

97.571 

1 

60 

28  0 

32  0 

51264 

38 

48736 

53697 

42 

4tvm3 

02433 

97567 

0 
M. 

M. 

Uonr  p.  M. 

Hour  A.M. 

CielllP. 

I>IIT. 

Scrnnt. 

(•o(nnK»'iil. 

niti. 

Tangent. 

rofMTnnt. 

Din. 

Slniv 

lOK" 

A 

A          » 

B        C 

(-' 

:i° 

Secondu  o(  lime 

I- 

*• 

t> 

*• 

&• 

0> 

3 

J. 

1-* 

JT»i|..  |Mirtji.i(  col".  B 

6 
t, 

1 

» 
10 
1 

14 
16 

2 

19 

■21 
i 

14 
'J6 

3 

33 
37 

4 

TABLE  U. 
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Log.  Sines,  Tan 

gents,  and  Secants. 

19° 

A 

A 

li 

B 

C 

C    100° 

M. 

Hour  A.M. 

Hour  P.M. 

Sine. 

Di£f. 

Cosecant. 

Tangent. 

DifT. 

Cotangei.t. 

Secant. 

Diff. 

Cosine. 

M. 

0 

9  28  0 

2  32  0 

9.  51264 

0 

10.  48736 

9.  53697 

0 

10.  46303 

10.  024.33 

0 

9. 97567 

60 

1 

27  52 

32  8 

51.301 

1 

48699 

53738 

1 

46262 

02437 

0 

97563 

,59 

27  44 

32  16 

51338 

1 

48662 

53779 

1 

46221 

02442 

0 

97558 

58 

8 

27  36 

32  24 

51374 

2 

48626 

53820 

2 

46180 

02446 

0 

975.54 

57 

4 

27  28 

32  32 

51411 

2 

48589 

.53861 

3 

461.39 

02450 
10. 02455 

0 
0 

975.50 
9. 97545 

56 

55 

9  27  20 

2  32  40 

9. 51447 

3 

10.  48553 

9. 53902 

3 

10. 46098 

f> 

27  12 

32  48 

51484 

4 

48516 

53943 

4 

46057 

02459 

0 

97541 

54 

27  4 

32  56 

51520 

4 

48480 

53984 

5 

46016 

02464 

97536 

53 

s 

26  56 

33  4 

51557 

5 

48443 

54025 

5 

45975 

02468 

97532 

52 

9 

In" 

26  48 

33  12 
2  33  20 

51593 
9. 51629 

5 
6 

48407 
10. 48371 

.54065 
9. 54106 

6 

45935 

02472 

97528 

51 
50 

9  26  40 

7 

10. 45894 

10. 02477 

9.  97523 

11 

26  32 

33  28 

51666 

7 

48334 

54147 

7 

45853 

02481 

97519 

49 

12 

26  24 

33  36 

51702 

7 

48298 

54187 

8 

45813 

02485 

97515 

48 

13 

26  16 

33  44 

51738 

8. 

48262 

,54228 

9 

45772 

02490 

97510 

47 

14 

26  8 

33  52 

51774 

8 

48226 

.54269 

9 

45731 

02494 

97506 

46 

15 

9  26  0 

2  34  0 

9.  51811 

9 

10.  48189 

9. 54309 

10 

10. 45691 

10.  02499 

9. 97501 

45 

Ifi 

25  52 

34  8 

51847 

10 

48153 

54350 

11 

45650 

02.503 

97497 

44 

17 

25  44 

34  16 

51883 

10 

48117 

54390 

11 

4.5610 

02508 

97492 

43 

IS 

25  36 

34  24 

51919 

11 

48081 

.54431 

12 

45569 

02512 

97488 

42 

19 

25  28 

34  32 

51955 

11 

48045 

54471 

13 

45529 

02516 

97484 

41 
40 

20 

9  25  20 

2  34  40 

9. 51991 

12 

10. 48009 

9.  54512 

13 

hfi.  45488 

10.  02521 

9. 97479 

21 

25  12 

34  48 

52027 

12 

47973 

54552 

14 

45448 

02525 

2 

97475 

39 

22 

25  4 

34  56 

52063 

13 

47937 

54593 

15 

'45407 

02530 

2 

97470 

38 

23 

24  56 

35  4 

52099 

14 

47901 

54633 

15 

45367 

02534 

2 

97466 

37 

24 

24  48 

35  12 

52135 

14 

47865 

54673 

16 

45327 

02539 

2 

97461 

36 

25 

9  24  40 

2  35  20 

9. 52171 

15 

10.  47829 

9.54714 

17 

10. 45286 

10. 02.543 

2 

9. 97457 

;i5 

2fi 

24  32 

35  28 

52207 

15 

47793 

,54754 

17 

45246 

02547 

2 

97453 

34 

27 

24  24 

35  36 

52242 

16 

47758 

54794 

18 

45206 

02552 

2 

97448 

33 

2R 

24  16 

35  44 

52278 

17 

47722 

54835 

19 

45165 

02,556 

2 

97444 

32 

29 

•24  8 

35  52 

52314 

17 

47686 

54875 

19 

45125 

02561 

2 

97439 

31 

30 

9  24  0 

2  36  0 

9. 52350 

18 

10.  47650 

9. 54915 

20 

10.  45085 

10.  02565 

2 

9. 97435 

30 

31 

23  52 

36  8 

52385 

18 

47615 

54955 

21 

45045 

02570 

2 

97430 

29 

32 

23  44 

36  16 

52421 

19 

47579 

54995 

21 

45005 

02574 

2 

97426 

28 

33 

23  36 

36  24 

52456 

20 

47544 

55035 

22 

44965 

02579 

2 

97421 

27 

34 

23  28 

36  32 

52492 

20 

47508 

55075 

23 
23 

44925 

02583 

•i 

97417 

26 

.35 

9  23  20 

2  36  40 

9.52527 

21 

10. 47473 

9.55115 

10. 44885 

10. 02588 

3 

9. 97412 

25 

3fi 

23  12 

36  48 

52563 

21 

47437 

55155 

24 

44845 

02592 

3 

97408 

24 

37 

23  4 

36  56 

52598 

22 

47402 

55195 

25 

44805 

02597 

3 

97403 

23 

38 

22  56 

37  4 

52634 

23 

47366 

55235 

25 

44765 

02601 

8 

97399 

22 

39 

22  48 

37  12 

52669 

23 

47331 

55275 

26 

44725 

02606 

3 

-97394 

21 

40 

9  22  40 

2  37  20 

9. 52705 

24 

10. 47295 

9. 55315 

27 

10.  446a5 

10. 02610 

3 

9. 97390 

20 

41 

22  32 

37  28 

52740 

24 

47260 

55355 

27 

44645 

02615 

3 

97385 

19 

42 

22  24 

37  36 

52775 

25 

47225 

55395 

28 

44605 

02619 

3 

97381 

18 

43 

22  16 

37  44 

.52811 

26 

47189 

55434 

29 

44566 

02624 

3 

97376 

17 

44 

22  8 

37  52 

52846 

26 

471.54 

55474 

29 

44526 

02628 

3 

97372 

16 

45 

9  22  0 

2  38  0 

9. 52881 

2? 

10.47119 

9. 55514 

.30 

10.  44486 

10.  02633 

3 

9. 97367 

15 

46 

21  52 

38  8 

52916 

27 

47084 

555.54 

31 

44446 

02637 

3 

97363 

14 

47 

21  44 

38  16 

52951 

28 

47049 

55593 

31 

44407 

02642 

3 

97358 

13 

48 

21  36 

38  24 

52986 

29 

47014 

55633 

32 

44367 

02647 

4 

973,53 

12 

49 

21  28 

38  32 

.53021 

29 

46979 

55673 

33 

44327 

02651 

4 

97349 

11 

50 

9  21  20 

2  38  40 

9. 53056 

30 

10. 46944 

9. 55712 

33 

10. 44288 

10. 02656 

4 

9. 97344 

10 

51 

21  12 

38  48 

5.3092 

30 

46908 

.557.52 

34 

44248 

02660 

4 

97.340 

9 

52 

21  4 

38  56 

53126 

31 

46874 

55791 

35 

44209 

02665 

4 

97335 

8 

53 

20  56 

39  4 

53161 

32 

46839 

55831 

35 

44169 

02669 

4 

97331 

7 

54 
55 

20  48 

39  12 

53196 

32 

46804 

55870 

36 

441.30 

02674 

4 

97326 

6 
5 

9  20  40 

2  39  20 

9. 53231 

33 

10. 46769 

9.  .55910 

37 

10.  44090 

10. 02678 

4 

9. 97322 

56 

20  32 

39  28 

53266 

33 

46734 

5.5949 

37 

44051 

02683 

4 

97317 

4 

57 

20  24 

39  36 

53301 

.34 

46699 

55989 

38 

44011 

02688 

4 

97312 

3 

58 

20  16 

39  44 

5.3336 

.34 

46664 

56028 

39 

4.3972 

02692 

4 

97308 

2 

59 

20  8 

39  52 

53370 

.35 

46630 

56067 

39 

43933 

02697 

4 

97303 

1 

60 

20  0 

40  0 

53405 

36 

46.595 

56107 

40 

43893 

02701 

4 

97299 

0 
M. 

M. 

Ion-: 

Hour  p.  M. 

Hour  A.  M. 

Cosine. 

DiS. 

Secant. 

Cotangent. 

Dill. 

Tangent. 

Cosecant. 

Diff. 

Sine. 

A 

A 

B 

B 

C 

C.           70°  1 

Seconds  of  time 

I' 

•1. 

.•;. 

4' 

a-         «• 

•' 

Prop,  parts  of  cols. 

B 

c 

4 
5 

1 

9 
10 

1 

13 
15 
2 

18 
20 
2 

22    27 
25    30 
3    3 

31 
35 
4 
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TABLK  44. 

Log.  Sines,  Tangentp,  and  .Secanle. 

SQO 

A                             A                   B                              B 

C 

C          159° 

M. 

Hour  A.  H. 

Hour  p.  M. 

Sine. 

Dlfl. 

Cosecant. 

Tangent.  1  Dlfl.   Cotangent. 

Secant. 

Dlfl. 

Cosine. 

M. 

0 

9  20    0 

2  40     0 

9.53405 

0 

10.  46595 

9.  .56107  1    0   10.43893 

10.02701 

0 

9. 97299 

60 

1 

19  52 

40     8 

53440 

1 

46.560 

56146  1     1         43854 

02706 

0 

97294 

59 

2 

19  44 

40  16 

53475 

1 

46525 

.561S5       1         4.3815 

02711 

0 

972S9 

58 

3 

19  36 

40  24 

53509 

2 

4(>491 

56224  :     2         43776 

02715 

0 

972.S5 

57 

4 

19  28 

40  32 

5;}544 

2 

464.56 

562(>4  1     3  ,      43736 

02720 

0 

97280 

56 

5 

9  19  20 

2  40  40 

9. 53578 

3 

10. 46422 

9..56;}03  i     3    10.43697 

10.  02724 

0 

9.  97276 

55 

6 

19  12 

40  48 

53613 

3 

46387 

56:J42       4  '      43658 

02729 

0 

97271 

54 

7 

19    4 

40  56 

53647 

4 

46353 

5(>381        4  ,       43619 

02734 

97266 

53 

8 

18  66 

41    4 

53682 

5 

46318 

.56420  I     5  .      43.580 

02738 

972C.2 

52 

9 

18  48 

41  12 

53716 

6 

46284 

5()459  i     6  '      43541 

02743 

97257 

51 
50 

10 

9  18  40 

2  41  20 

9.53751 

6 

10.  46249 

9.5fH;m  '     6   10.43.502 

10. 02748 

9.  972.-.2 

11 

18  32 

41  28 

53785 

6 

46215 

56.537       7         43463 

02752 

9724S 

49 

12 

18  24 

41  36 

53819 

7 

46181 

5H576  '     8         4.3424 

02757 

97L'4:i 

48 

13 

18  16 

41  44 

53854 

7 

46146 

.5()«15  •     S         43385 

02762 

972:w 

47 

14 
15 

18    8 
9  18    0 

41  52 

53888 
9.  .53922 

8 
8 

46112 
10. 46078 

56(i.54  :     9          4334() 
ir.5t>()93      10    10.43.107 

02766 

972.'.4 
9.  97229 

46 
45 

2  42    0 

10. 02771 

1 

10 

17  52 

42    8 

53957 

9 

46043 

56732     10         43268 

02776 

^ 

97224 

44 

17 

17  44 

42  16 

53991 

10 

46009 

.56771      11         43229 

02780 

97220 

43 

18 

17  36 

42  24 

54025 

10 

45975 

5(>810     12         43190 

02785 

1        97215 

42 

19 
20 

17  28 

42  32 

54059 
9.  54093 

11 
11 

45941 
10.  45907 

.56849     12         43151 
9..5l>s.H7     13   10.43113 

02790 
10.  02794 

1  97210 

2  9. 97206 

41 

40 

9  17  20 

2  42  40 

21 

17  12 

42  48 

54127 

12 

4.'>S7.1 

5(>926      13          43074 

02799 

2  '      97201 

39 

22 

17    4 

42  5«i 

54161 

12 

45839 

56il(3     14         43035 

02804 

2  1      9719(> 

33 

23 

16  56 

43     4 

.54195 

13 

45805 

57004      15         42996 

02808 

2  1      97192 

37 

24 
25 

16  48 
9  16  40 

43  12 
2  4320 

54229 
9.  54263 

14 

45771 

57042     15         4295S 

02813 

2  '      97187 

36 

35 

14 

10.  45737 

9.  .57081      16   10.42919 

10.02818 

2    9.971.S2 

26 

16  32 

43  28 

.54297 

16 

45703 

57120     17         42880 

02822». 

2  1      9717.>< 

34 

27 

16  24 

43  3(i 

54331 

15 

45669 

67158     17         42842 

02827 

2        97173 

33 

28 

16  16 

43  44 

54365  '  16 

45636 

67197     18         42803 

02832 

2        971 6S 

32 

29 
30 

16    8 
y  16    0 

43  52 
2  44    0 

54399  ;  16 

45601 
10. 45.567 

57235     19         4276,5 
9.  .57274     19   10.42726 

028;j7 

2 

97163 
9.971.59' 

31 
30 

9.  54433 

17 

10.02841 

2 

31 

15  52 

44     8 

.54466 

17 

4.5534 

57312     20         42688 

02846 

2        971.54 

29 

32 

15  44 

44  It) 

54500 

18 

45500 

57:551      21         42649 

02851 

3        97149 

28 

33 

16  36 

44  24 

54534 

19 

45466 

67389  -  21         42611 

02855 

3        97145 

27 

34 

16  28 

44  32 
2  44  40 

.54567 
9.54('>01 

19  46433 

20  10.45399 

57428  1  22  !       42572 

02860 
10. 02865 

3        97140 
3    9.971.35 

26 
25 

35 

9  15  20 

9.  .57466     22   10.42.534 

36 

16  12 

44  48 

54635 

20 

45365 

57504     23  !       42496 

02870 

3  1      97130 

24 

37 

16    4 

44  56 

54668 

21 

45332 

57.543     24         42457 

02874 

3  1     97126 

23 

38 

14  66 

45     4 

54702  1  21 

4,5298 

.57,581  ,  24         42419 

02879 

3        97121 

22 

39 
40 

14  48 

45  12 
2  45  20 

54735 

22 

45265 
10. 45231 

57619     25         42381 

02884 

3        97116 

21 
20 

9  14  40 

9.  54769 

23 

9.57tV58     26    10.42.342 

10. 02889 

3    9.97111 

41 

14  32 

45  28 

54802 

23 

45198 

57696     26         42304 

02893 

3        97107 

19 

42 

14  24 

45  36 

54836 

24 

45164 

57734     27         42266 

0289r 

3        97102 

18 

43 

14  16 

46  44 

64869 

24 

45131 

57772     28         42228 

02903 

3        970<.I7 

17 

44 

14    8 

45  52 

64903 

26 

46097 

,57SIO     28         42190 

02908 

3        971W2 

16 

45 

9  14    0 

2  46    0 

9.54936 

26 

10.450<H 

9.,57S49      29    10.42151 

10. 02913 

4    9. 970.S7 

15 

46 

13  52 

46    8 

64969 

26 

45031 

.57H87     30         42113 

02917 

4        970,'<3 

14 

47 

13  44 

46  16 

55003 

26 

44997 

57925      30         42075 

02922 

4        9707H 

13 

48 

13  36 

46  24 

56036 

27 

44964 

571163     31          42037 

02927 

4  1      97073 

12 

49 
50" 

13  28 

46  32 

55069  1  28 

44931 

.5,S001      31         41999 
9.  .58039  ,  32    10.41961 

02932 
10.  02937 

4  1      97068 
I     4  ;9.970(i3 

11 
10 

9  13  20 

2  46  4(1 

9:55102     28 

10.  44898 

61 

13  12 

46  48 

.55136     29 

44864 

bHO"      33          41923 

02<t41 

4  1      970.59 

9 

62 

13    4 

46  56 

.55169     29 

44831 

.58115      .33          418*5 

02946 

4  1     97a54 

8 

63 

12  66 

47     4 

.55202     30 

44798 

.58153  :  .34         41847 

02>t51 

4  i     97049 

7 

54 
55 

12  4« 

47  12 

247  20 

56236     30 
9. 55268     3f 

44765 
10. 44732 

.58191   :  35  '       41809 
9.5S229     35    10.41771 

02it56 
10.029(il 

4  1      97044 
4'r9.  970:«l 

6 

5 

9  12  40 

56 

12  32 

47  28 

55;«)1      32 

44699 

,58267      36         41733 

0296.5 

97(a."> 

4 

57 

12  24 

47  3(1 

.55:W4     32 

44666 

58304      37          41696 

02970 

97030 

3 

58 

12  16 

47  44 

56,167 

33 

44633 

58342     37          41(;.58 

02!t75 

97025 

2 

69 

12    8 

47  52 

.56400 

33 

44600 

,58.380     .38  '       41620 

02980 

,    5 

97020 

1 

60 

12    0 

48     0 

55433 

34 

44667 

58418  1  39         41.582 

02985 

\A 

97015 

0 
M. 

H. 

Hour  P.  M. 

Hour  A.  H. 

Conine. 

Din. 

Bcennt. 

Cotangent.  Dlfl.     Tangent. 

CoMcauL 

{Dlfl. 

Sine. 

IIO' 

A                              A                    It                             H 

C 

C           69=1 

«• 

s- 

<• 

f    1     ••    1     •• 

I'ri>i..  i.art»  o(  c.ilii. 

Al      « 
H         6 

(;       1 

8 
10 

1 

13 
14 

17 
19 

2 

21     1    25         30 
24     ,     29     1     S4 
S           4            4 
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Log.  Sines,  Tangents,  and  Secante. 

21° 

A             A        B            B 

C 

0    158° 

M. 

Hoar  A.H 

Hour  p.  M 

Sine. 

Diff 

Cosecant. 

Tangent. 

Diff. 

Cotangent 

Secant. 

Diff. 

Cosine. 

M. 

0 

9  12  0 

2  48  0 

9.  55433 

0 

10. 44567 

9.  58418 

0 

10.  41.582 

10. 02985 

0 

9. 97015 

60 

1 

11  52 

48  8 

55466 

1 

44534 

58455 

1 

41545 

02990 

0 

97010 

59 

2 

11  44 

48  16 

55499 

1 

44501 

58493 

1 

41607 

02995 

0 

97005 

58 

3 

11  36 

48  24 

55532 

2 

44468 

68531 

2 

41469 

02999 

0 

97001 

57 

4 

11  28 

48  32 

55564 

2 

44436 

68569 

2 

41431 

03004 

0 

96996 

56 
56 

5 

9  11  20 

2  48  40 

9. 55697 

3 

10.  44403 

9. 68606 

3 

10. 41394 

10. 03009 

0 

9.  96991 

(J 

11  12 

48  48 

56630 

3 

44370 

58644 

4 

41356 

03014 

0 

96986 

54 

7 

11  4 

48  56 

55663 

4 

44337 

58681 

4 

41319 

03019 

96981 

63 

8 

10  56 

49  4 

65695 

4 

44305 

58719 

5 

41281 

03024 

96976 

62 

9 

10  48 

49  12 

65728 

5 

44272 

58757 

6 

41243 

03029 

96971 

61 

10 

9  10  40 

2  49  20 

9.  65761 

5 

10. 44239 

9. 58794 

6 

10. 41206 

10. 03034 

9. 96966 

50 

11 

10  32 

49  28 

55793 

6 

44207 

58832 

7 

41168 

03038 

96962 

49 

12 

10  24 

49  36 

56826 

6 

44174 

58869 

7 

41131 

03043 

96957 

48 

13 

10  16 

49  44 

55858 

7 

44142 

58907 

8 

41093 

03048 

96952 

47 

14 

10  8 

49  52 

56891 

7 

44109 

58944 

9 

41056 

03053 

96947 

46 

15 

9  10  0 

2  50  0 

9. 65923 

8 

10.  44077 

9. 58981 

9 

10. 41019 

10. 03058 

9. 96942 

45 

16 

9  52 

50  8 

55956 

9 

44044 

59019 

10 

40981 

03063 

96937 

44 

i; 

9  44 

50  16 

56988 

9 

44012 

59056 

10 

40944 

03068 

96932 

43 

18 

9  36 

50  24 

56021 

10 

43979 

59094 

11 

40906 

03073 

96927 

42 

ly 

9  28 

50  32 

56053 

10 

43947 

59J31 

12 

40869 

03078 

2 

96922 

41 

20 

9  9  20 

2  50  40 

9. 66086 

11 

10.  43916 

9.  59168 

12 

10. 40832 

10. 03083 

2 

9.  96917 

40 

21 

9  12 

50  48 

66118 

11 

43882 

59205 

13 

40795 

03088 

2 

96912 

39 

22 

9  4 

50  56 

56150 

12 

43850 

59243 

14 

40767 

03093 

2 

96907 

38 

23 

8  56 

51  4 

56182 

12 

43818 

59280 

14 

40720 

03097 

2 

96903 

37 

24 

8  48 

51  12 

56215 

13 

43785 

59317 

15 

40683 

03102 

2 

96898 

36 

25 

9  8  40 

2  51  20 

9. 66247 

13 

10. 43763 

9.  59354 

15 

10. 40646 

10. 03107 

2 

9.  96893 

35 

26 

8  32 

51  28 

56279 

14 

43721 

59391 

16 

40609 

03112 

2 

96888 

34 

27 

8  24 

51  36 

56311 

14 

43689 

59429 

17 

40671 

03117 

2 

96883 

33 

28 

8  16 

51  44 

56343 

15 

43667 

69466 

17 

40534 

03122 

2 

96878 

32 

29 

8  8 

51  52 

56376 

16 

43625 

59503 

18- 

40497 

03127 

2 

96873 

31 

30 

9  8  0 

2  52  0 

9.  56408 

16 

10. 43592 

9. 59540 

19 

10.  40460 

10. 03132 

2 

9. 96868 

30 

31 

7  52 

52  8 

66440 

17 

43560 

59577 

19 

40423 

03137 

3 

96863 

29 

32 

7  44 

52  16 

56472 

17 

43528 

59614 

20 

40386 

03142 

3 

96858 

?.H 

33 

7  36 

52  24 

56504 

18 

43496 

.59651 

20 

40349 

03147 , 

3 

96853 

27 

34 

7  28 

52  32 

56536 

18 

43464 

59688 

21 

40312 

03152 

3 

96848 

26 

35 

9  7  20 

2  52  40 

9. 56668 

19 

10.  43432 

9. 59725 

22 

10.40275 

10. 03157 

3 

9.  96843 

25 

36 

7  12 

52  48 

56599 

19 

43401 

59762 

22 

40238 

03162 

3 

96838 

24 

37 

7  4 

52  56 

56631 

20 

43369 

59799 

23 

40201 

03167 

3 

96833 

23 

38 

6  56 

53  4 

56663 

20 

43337 

59835 

23 

40165 

03172 

3 

96828 

?.?. 

39 

6  48 

53  12 

66696 

21 

43305 

69872 

24 

40128 

03177 

3 

96823 

21 

40 

9  6  40 

2  53  20 

9. 56727 

21  [10.43273 

9.  59909 

25 

10. 40091 

10. 03182 

3 

9. 96818 

20 

41 

6  32 

53  28 

56759 

22  '   43241 

59946 

25 

40054 

03187 

3 

96813 

19 

42 

6  24 

53  36 

56790 

22 

43210 

59983 

26 

40017 

03192 

3 

96808 

18 

43 

6  16 

53  44 

56822 

23 

43178 

60019 

27 

39981 

03197 

4 

96803 

17 

44 

6  8 

53  52 

56854 

24 

43146 

60056 

27 

39944 

03202 

4 

96798 

16 

45 

9  6  0 

2  54  0 

9. 56886 

24 

10.43114 

9.  60093 

28 

10. 39907 

10. 03207 

4 

9. 96793 

16 

46 

5  52 

54  8 

56917 

26 

43083 

60130 

28 

39870 

03212 

4 

96788 

14 

47 

5  44 

54  16 

56949 

25 

43061 

60166 

29 

39834 

03217 

4 

96783 

13 

48 

5  36 

54  24 

56980 

26 

4.3020 

60203 

30 

39797 

03222 

4 

96778 

12 

49 
50 

5  28 

54  32 

57012 

26 

42988 

60240 

30 

39760 

03228 

4 

96772 

11 
10 

9  5  20 

2  54  40 

9.  57044 

27 

10. 42956 

9.  60276 

31 

10. 39724 

10. 03233 

4 

9. 96767 

61 

5  12 

54  48 

57075 

27 

42925 

60313 

31 

39687 

03238 

4 

96762 

9 

52 

6  4 

54  56 

57107 

28 

42893 

60349 

32 

39661 

03243 

4 

96757 

8 

53 

4  56 

55  4 

57138 

28 

42862 

60386 

33 

39614 

03248 

4 

96752 

7 

54 
55 

4  48 

55  12 

57169 

29 

42831 

60422 

33 

39678 

03253 

4 

96747 

6 

9  4  40 

2  55  20 

9. 57201 

29 

10. 42799 

9.  60469 

34 

10. 39641 

10. 03258 

5 

9. 96742 

5 

56 

4  32 

55  28 

57232 

30 

42768 

60495 

36 

39505 

03263 

5 

96737 

4 

57 

4  24 

55  36 

57264 

30 

42736 

60532 

35 

39468 

03268 

5 

96732 

3 

58 

4  16 

55  44 

57295 

31 

42705 

60568 

36 

39432 

03273 

5 

96727 

2 

59 

4  8 

55  52 

57326 

32 

42674 

60605 

36 

39395 

03278 

5 

96722   1 

60 

4  0 

56  0 

57358 

32 

42642 

60641 

37 

39359 

03283 

5 

96717   0 

M. 

Hour  p.  M. 

Hour  A.  M. 

Cosine. 

Diff. 

Secant. 

Cotangent.  Did.  Tangent. 

Cosecant. 

Diff. 

Sine.    M. 

111° 

A              A         B             B 

C 

0     GS°| 

Second  of  time 

1- 

2- 

3- 

4- 

5' 

6- 

V 

Prop,  parts  of  cols. 

A 
B 

c 

4 
6 

1 

8 
9 

1 

12 
14 

16 
19 
2 

20 
23 
3 

24 
2» 
4 

2» 
32 
4 
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TABLE  44. 

Log.  Sines,  Taiigente,  and  Secants. 

JJO 

A                               A 

B                             B 

C 

c 

157» 

M. 

Boor  k.it.  1  Hour  r.  u. 

Sine. 

Dm. 

Cosecant. 

Tangent.     Dlfl.  1  Coungent. 

Secant. 

Did. 

Cosine. 

M. 

0 

9    4    0  1  2  56    0 

9.57358 

T 

10. 42642 

9.60641        0    10.39359 

10.03283 

T 

9.96717 

60 

1 

3  52  1       56    8 

57389 

1 

42611 

60677  ,     1         39323 

03289 

0 

96711 

59 

2 

3  44  1      56  16 

57420 

1 

42.580 

60714        1          39286 

032!>4 

0 

967W> 

58 

3 

3  36  1      56  24 

57451 

2 

42.549 

607.50       2  '       39250 

03299 

0 

9<5701 

■57 

4 

3  28 

56  32 
2  56  40 

57482  1    2 

42518 

60786       2  1       39214 
9.(i0823       3    10.39177 

03304 
lU.0330;t 

0 
0" 

96696 
9.  9()691 

.56 
65 

5 

U    3  20 

9.57514  1    3 

10. 42486" 

6 

3  12         56  4S 

57545  1    3 

42455 

60.s,59       4  1       39141 

0.3314 

1 

9t«»6 

.54 

7 

3    4         56  56 

57576       4 

42424 

60895       4         39105 

03319 

1 

96681 

53 

8 

2  56         57    4 

57607 

4 

42393 

60lt31       5         39069 

03324 

1 

96676 

52 

9 

2  48         57  12 

57638 

5 

42362 

60967       5         39033 

03.330 

1 

96670 

51 

10 

9    2  4b 

2  57  20 

9. 57669 

5 

10. 42331 

9.61004  1     6    10.38996 

lO;  0.3.335 

1 

9.  96l«i5 

50 

11 

2  32 

57  28 

57700 

6 

42300 

61040       7  ,       38<.H» 

03340 

1 

i>6660 

49 

12 

2  24 

67  36 

57731 

6 

42269 

61076       7        ^U24 

0;«45 

1 

it6«w)5 

48 

13 

2  16 

57  44 

57762 

7 

42238 

61112  >     8  1      ^^88 

03350 

1 

96<;50 

47 

14 
15 

2    8 

57  52 

67793 

7 

42207 

61148  1     8  1      3W2 

03365 

1 
1 

9<i645 

9.  !«;mo 

46 
45 

9    2    0 

2  58    0 

9. 57824 

~8" 

10.42176 

9.61184  1    9  jl0.3#6 

10.03360 

16 

1  52 

58    8 

678.55 

8 

42145 

61220 

10 

38780 

03.366 

1 

9(i«.f4 

44 

17 

1  44 

58  16 

57885 

9 

42115 

61256 

10 

38744 

03371 

1 

9iW)29 

43 

18 

1  36 

58  24 

57916 

9 

42084 

61292 

11 

38708 

03376 

2 

96624 

42 

19 

1  28 

58  32 

67947 

10 

42053 

61328 

11 

38672 

03381 

2 

9t«il9 

41 

20 

9     1  20     2  58  40 

9.57978 

10 

10. 42022 

9.61.364 

12 

10. 38636 

10. 0;«86 

~2 

9.9t><il4 

40 

21 

1  12         58  48 

58008 

11 

41992 

6  WOO 

13 

38600 

0.3392 

2 

iHitidS 

39 

22 

14         58  56 

58039 

n 

41961 

614.36 

13 

38564 

03397 

2 

96603 

38 

23 

0  56         59    4 

58070  1  12 

419,30 

61472 

14 

38528 

o:mo2 

2 

9«>.598 

37 

24 

0  48         59  12 

58101  1  12 

41899 

61508 

14 

38492 

03407 

2 

96593 

Mi 

25 

9    0  40  1  2  59  20' 

9.68131  1  13    10.41869 

9.61544  1  15    10.38456 

10.  03412 

2 

9.  SH>.588 

:55 

26 

0  32  ]      59  28 

58162  i  13         418:« 

61579  ;  15  1       .•18421 

0,3418 

2 

965SL' 

34 

27 

0  24         59  36 

58192  1  14         41808 

61615  '  16  1       38385 

03423 

2 

9t>577 

33 

28 

0  16         59  44 

58223  i  14         41777 

61t>51      17         ,%8:{49 

a3428 

' 

96.572 

32 

29 

0    8         59  52 

58253  1   15  !       41747 

61687      17  1       :«<3I3 

0.343.3 

96567 

31 

30 

9    0    0  13    0    0 

9. 58284 

15    10.41716 

9.61722      18  ,10.38278 

10.03438. 

3 

9.  9(>.5t>2 

30 

31 

S  69  5L'           0    8 

58314 

16         41»>86 

617.58 

18         38242 

03444 

3 

9(V),">6 

29 

32 

59  44  1        0  16 

5RS45 

16  i      4ir>55 

61794 

19         38206 

03449 

3 

ittvSSl 

28 

33 

59  36 

0  24 

58375 

17  1      41625 

618:i0 

20         38170 

0:J454 

3 

5Ki.546 

27 

34 

59  28 

0  32 

58406 

17  !       41.594 

61865     20  1       38i:i5 

03459 

3 

96.541 

26 

35 

8  59  20 

3    0  40 

9.58436  I  18    10.41564 

9.6UH)l      21    10.38099 

10.03465 

3 

9.  9<>.53,5 

25 

3li 

59  12 

0  48 

58467 

18         41533 

61936     21          380(W 

0,3470 

3 

t»6530 

24 

37 

59     4 

0  66 

58497 

19         41503 

61972     22         38028 

03475 

3 

96525 

23 

:j,s 

58  56 

1     4 

58527 

19         41473 

620O8     23         37992 

0,3480 

3 

96620 

22 

3SI 

58  48 

1  12 

58.557 

20         41443 

62043     23         37957 

03486 

3 

96614 

21 

40 

8  68  40 

3     1  20 

9.5^788     20    10.41412 

9.62079 

24 

10.  37921 

10.03491" 

3 

9.  !Hw)(C.t 

20 

41 

58  32 

1  28 

58618     21          41382 

62114 

24 

37886 

0349t} 

4 

tHJ,504 

19 

42 

58  24 

1  36 

58648  1  21   '       4i:i52 

62150 

25 

37850 

03SM 

4 

96498 

18 

43 

58  16 

1  44 

58678  T  22  ;       41322 

62185 

26 

37815 

03507 

4 

96493 

17- 

44 

58     8 

1  62 

5870St     22         412!»1 

62221   i  26 

.37779 

a3512 

4 

96488 

16 

45 

8  58    0     3    2    0 

9.58739      2,3    10.41261 

9.622.56     27  110.37744 

10.0.3517 

4 

9.9<H83 

16 

46 

57  52           2     8 

58769  '  23  ,       41231 

622?t2  i  27 

37708 

03523 

4 

!»ti477 

14 

47 

57  44           2  16 

.58799  '.  24          41201 

(i2327  1  28 

37673 

(V'?528 

4 

!ttf472 

13 

48 

57  36           2  24 

58829     24  i       41171 

(i2;i62  1  29 

37a38 

a3.5;« 

4 

i>tWli7 

12 

49 

57  28           2  32 

588.59  1  25  1       41141 

62.398  t  29 
ll.  624.33  i  "30 

37602 
10.  .37567 

035.39 
10.  0:i544 

4 
4 

96461 
9.  SHM56 

11 
10 

60 

s  57  20     3    2 "40 

9.58889      2.1    10.41111 

61 

57  12 

2  48 

68919  i  26  1       41081 

62468     30 

37532 

0;{.549 

4 

>>t^451 

9 

62 

57     4 

2  66 

68949     26         4ia'>l 

62.504     31 

37496 

0,35,55 

5 

!H)445 

8 

63 

56  56 

3    4 

58979     27         41021 

62539     32 

37461 

0;{,5liO 

5 

!t6440 

7 

64 
56 

56  48 
8  56  40 

3  12 

5900tt     27         40!t91 
9.59039      28"  11).  40iH)l 

62574     32 

37426 

0:5.5(}5 

io.o;«i7r 

6 
5 

964:5.5 
9.  9t>42<.t 

6 
5 

3     3  20 

\i:  62609      33"  10.  37391 

66 

56  32 

3  28 

59069  ,  28  :       4(W31 

6L't>45 

33  1       373,55 

a'i576 

5 

96424 

4 

67 

56  24 

3  36 

5iK198  1  2it  1       4(I'.H)2 

62(W0 

.34  1       37320 

0:5,581 

5 

96419 

3 

68 

56  16 

3  44 

691 28  1  2<)          40872 

62715 

.35 

37285 

0:»87 

5 

<«m3 

2 

69 

56     8 

3  62 

.591.58      30          40842 

62750 

:« 

372,50 

03592 

5 

(KHIW 

1 

60 

56    0 

4     0 

59188  1  31         40812 

82785 

36 

37215 

a3697 

6 

96403 

0 
M. 

Iluur  r.M. 

Hour  A.M. 

Conine.       1)1(1.      SiTiiiit. 

Cotangi'nt.   DIIT. 

TangonL 

Conecant 

Din. 

sine. 

IIS 

\                                  A 

11                              11 

f 

C 

8JO 

1< 

«• 

» 

4a 

&■ 

» 

'*. 

l*nip.  jKirU  of  cobi. 

c 

* 

1 

8 
9 

1 

n      1ft 

IS          IS 
2           8 

19 
22 
S 

2S 

27 

4 

27 
SI 
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Log. 

Bines,  Tangents,  and  Secants. 

•»"> 

A 

9^ 

A      B 

B 

C 

C    166° 

M. 

Hour  A.  M. 

Hour  P.M. 

Sine. 

Did. 

Cosecant. 

Tangent. 

Diet. 

Cotangent. 

Secant. 

Diff. 

Cosine. 

M. 

0 

S  56  0 

3  4  0 

9. 59188 

0 

10.40812 

9. 62785 

0 

10.37215 

10. 03597 

0 

9. 96403 

60 

1 

55  52 

4  8 

59218 

0 

40782 

62820 

1 

37180 

03603 

0 

96397 

59 

<> 

55  44 

4  16 

59247 

1 

40753 

62855 

1 

37145 

03608 

0 

96392 

58 

■A 

55  36 

4  24 

59277 

1 

40723 

62890 

2 

37110 

03613 

0 

96387 

57 

4 
5 

55  28 
8  55  20" 

4  32 
3  4  40 

59307 
9.59.336 

2 

40693 

62926 

2 

37074 

03619 

0 

96381 
9. 96376 

56 
55 

2 

10. 40664 

9. 62961 

3 

10. 37039 

10.  03624 

0 

6 

55  12 

4  48 

59366 

3 

40634 

62996 

3 

37004 

03630 

96370 

54 

1 

55  4 

4  56 

59396 

3 

40604 

63031 

4 

36969 

03635 

96365 

53 

8 

54  56 

5  4 

59425 

4 

40575 

63066 

5 

36934 

03640 

96360 

52 

9 

54  48 

5  12 

59455 

4 
5 

40545 

63101 

5 

36899 

03646, 
10. 03651 

-Y 

963.54 
9. 96349 

51 
50 

10 

8  54  40 

3  5  20 

9.  59484 

10. 40516 

9. 63135 

6 

10.  36865 

n 

54  32 

5  28 

59514 

5 

40486 

63170 

6 

36830 

03657 

96;?43 

49 

12 

54  24 

5  36 

59,543 

6 

40457 

63205 

7 

36795 

03662 

96338 

48 

13 

54  16 

5  44 

59573 

6 

40427 

63240 

7 

36760 

03667 

96333 

47 

14 

54  8 

5  52 

59602 

7 

40398 

63275 

8 

36725 

03673 

96327 

46 

IS 

8  54  0 

3  6  0 

9. 59632 

7 

10. 40368 

9. 63310 

9 

10. 36690 

10. 036.78 

9. 96322 

45 

Ifi 

53  52 

6  8 

59661 

8 

40339 

63.345 

9 

36655 

0.3684 

96316 

44 

17 

53  44 

6  16 

59690 

8 

40310 

63379 

10 

36621 

03689 

2 

96311 

43 

18 

53  36 

6  24 

59720 

9- 

40280 

63414 

10 

36586 

03695 

2 

96305 

42 

19 

53  28 

6  32 

59749 

9 

40251 

63449 

11 

36551 

03700 

2 

96300 
9. 96294 

41 
40 

20 

8  53  20 

3  6  40 

9. 59778 

10 

10.  40222 

9.  63484 

12 

10. 36516 

10. 03706 

•>1 

53  12 

6  48 

59808 

10 

40192 

63519 

12 

36481 

03711 

2 

96289 

39 

•>■> 

53  4 

6  56 

59837 

11 

40163 

63553 

13 

36447 

03716 

2 

96284 

38 

2!j 

52  56 

7  4 

59866 

11 

40134 

63588 

13 

36412 

03722 

2 

96278 

37 

24 

52  48 

7  12 

59895 

12 

40105 

63623 

14 

36377 

03727 

2 

96273 

36 

■>h 

8  52  40 

3  7  20 

9. 59924 

12 

10.  40076 

9.63657 

14 

10. 36343 

10. 03733 

2 

9. 96267 

35 

26 

52  32 

7  28 

59954 

13 

40046 

63692 

15 

36308 

03738 

2 

96262 

34 

27 

52  24 

7  36 

59983 

13 

40017 

63726 

16 

36274 

03744 

•  2 

96256:" 

33 

28 

52  16 

7  44 

60012 

14 

39988 

63761 

16 

36239 

03749 

3 

96251 

32 

29 

52  8 

7  52 

60041 

14 

39959 

63796 

17 

36204 

03755 

3 

96245 

31 

30 

8  52  0 

3  8  0 

9. 60070 

15 

10. 39930 

9. 63830 

17 

10. 36170 

10. 03760 

3 

9. 96240 

30 

31 

51  52 

8  8 

60099 

15 

.39901 

63865 

18 

36135 

03766 

3 

96234 

29 

32 

51  44 

8  16 

60128 

15 

39872 

63899 

18 

36101 

03771 

3 

96229 

28 

33 

51  36 

8  24 

60157 

16 

39843 

63934 

19 

36066 

03777 

3 

96223 

27 

34 

51  28 

8  32 

60186 

16 

39814 

63968 

20 

36032 

03782 

3 

96218 

26 

:« 

8  51  20 

3  8  40 

9. 60215 

17 

10. 39785 

9.  64003 

20 

10.  35997 

10. 03788 

3 

9. 96212 

25 

30 

51  12 

8  48 

60244- 

17 

39756 

64037 

21 

35963 

03793 

3 

96207 

24 

37 
38 

-51  4 
50  56 

8  56 

9  4 

60273 

18 

39727 

64072 
64106 

2.1 
22 

35928 
35894 

03759 
03804 

3 
3 

96201 
96196 

23 
22 

60302 

18 

39698 

39 

50  48 

9  12 

60331 

19 

39669 

64140 

22 

35860 

03810 

4 

96190 

21 

40 

8  50  40 

3  9  20 

9. 60359 

19 

10. 39641 

9.  64175 

23 

10.  35825 

10. 03815 

4 

9. 96185 

20 

41 

50  32 

9  28 

60388 

20 

39612 

.  64209 

24 

.35791 

03821 

4 

96179 

19 

42 

-  50  24 

9  36 

60417 

20 

39583 

64243 

24 

35757 

03826 

4 

96174 

18 

43 

50  16 

9  44 

60446 

21 

39554 

64278 

25 

35722 

03832 

4 

96168 

17 

44 

50  S 

9  52 

60474 

21 

39528 

64312 

25 

35688 

03838 

4 

96162 

16 

45 

8  50  0 

3  10  0 

9. 60.503 

22 

10. 39497 

9.  64346 

26 

10. 35654 

10. 03843 

4 

9.96157 

15 

46 

49  52 

10  8 

60532 

22 

39468 

64381 

26 

35619 

03849 

4 

96151 

14 

47 

49  44 

10  16 

60561 

23 

39439 

64415 

27 

35585 

03854 

4 

96146 

13 

48 

49  36 

10  24 

60589 

23 

39411 

64449 

28 

35551 

0.3860 

4 

96140 

12 

49 

49  28 

10  32 

60618 

24 

39382 

64483 

28 

35517 

03865 

4 

96135 

11 

50 

8  49  20 

3  10  40 

9. 60646 

24 

10.  39354 

9.  64517 

29 

10.  35483 

10.03871 

5 

9. 96129 

10 

51 

49  12 

10  48 

60675 

25 

39325 

64552 

29 

3544S 

03877 

5 

96123 

9 

52 

49  4 

10  56 

60704 

25 

39296 

64586 

30 

35414 

03882 

5 

96118 

8 

53 

48  56 

11  4 

60732 

26 

.39268 

64620 

31 

35380 

03888 

5 

96112 

7 

54 

48  48 

11  12 

60761 

26 

.39239 

64654 

31 

35346 

03893 

5 

96107 

6 

55 

8  48  40 

3  11  20 

9. 60789 

27 

10.39211 

9.  64688 

32 

10.3.5312 

10. 03899 

5 

9.96101 

5 

56 

48  32 

11  28 

60818 

27 

39182 

64722 

32 

35278 

03905 

5 

96095 

4 

57 

48  24 

11  36 

60846 

28 

39154 

64756 

33 

35244 

0.3910 

5 

96090 

3 

58 

48  16 

11  44 

60875 

28 

39125 

64790 

33 

.3.5210 

03916 

5 

96084 

2 

59 

48  8 

11  52 

60903 

29 

.39097 

64824 

:w 

.35176 

03921 

5 

96079 

1 

60 

48  0 

12  0 

60931 

29 

39069 

64858 

35 

35142 

03927 

6 

96073 

0 

M. 

Hour  P.  M. 

Hour  A.  31. 

Cosine. 

Did. 

Secant. 

Cotangent. 

Diff. 

Tangent. 

JCosecant. 

Diff. 

Sine. 

Jl. 

113° 

A 

A        B 

B 

C 

C  .   66°  [ 

Seconds  of  lime 

1« 

•2. 

S- 

4« 

o' 

O" 

J" 

fA 
Prop,  parts  of  cols.  <  B 

4 

4 
1 

9 
1 

11 
13 
2 

1.5 

17 
3 

18 
22 
3 

22 
26 
■I 

25 
31 
5 
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TABLE  44. 

l>og.  Sines,  Tangents,  and  Secants. 

w 

A 

A 

B 

B 

C 

C 

M. 

60 

M. 

Hour  A.M. 

Hour  p.  H. 

Sine. 

Diff.  1  Cosecant. 

Tangent.  1  Diff. 

Cotangent 

Secant. 

Diff.      Cwlne. 

0 

8  48     0 

3  12    0 

9.60931 

0  ;10.  39069 

9.64858 

0 

10. 35142 

10.03927 

0    9.96073 

1 

47  52 

12    8 

60960 

0 

39040 

64892 

1 

35108 

03933 

0        96067 

59 

2 

47  44 

12  16 

60988 

1 

39012 

64926 

1 

35074 

03938 

0  -f     96062 

n.^ 

3 

47  36 

12  24 

61016 

1 

38984 

64!W10 

2 

35040 

03944 

0        96056 

57 

4 

47  28 

12  32 

61045 
9. 61073 

2 

38055 

il.  li.'il  IL'.S 

2 
3 

35006 
10. 34972 

03950 
10. 03956 

0        9ti050 
0    9.96045 

5ti 
55 

5 

8  47  20 

3  12  40 

2    10.389L'7 

6 

47  12 

12  48 

61101 

3         388W9 

li.')(Hi2 

3 

34938 

03961 

1        961  >39 

.54 

7 

47    4 

12  56 

61129 

3         38871 

65096 

4 

34904 

03966 

1        961)34 

5.S 

8 

46  56 

13    4 

61158 

4         38842 

65130 

4 

34870 

03972 

1        96028 

.52 

9 

46  48 

13  12 

61186 

4         38814 

65164 

5 

34836 

03978 

9r)022 

51 

10 

8  46  40 

3  13  20 

9.61214 

6  ilO.  38786 

9.65197 

6 

10.  34803 

10. 03983 

9.9tkll7 

.50 

11 

46  32 

13  28 

61242 

5 

38758 

65231 

6 

34769 

03989 

96011 

49 

12 

46  24 

13  36 

61270 

6 

38730 

66265 

7 

.34735 

03996 

96005 

48 

13 

46  16 

13  44 

61298 

6 

38702 

66299 

7 

.34701 

O4000 

960(X) 

47 

14 

46    8 

13  52 

61326 

6 

38674 

66333 

8 

:«'..17 

04006 
10.04012 

95994 

46 
45 

15 

8  46    0 

3  14    0 

9.'61354 

7 

10.  38646 

9.66366 

8 

10.  .34ii.S4 

1     9. 9.5;i8S 

16 

45  52 

14     8 

61382 

7 

38618 

66400 

9 

34600 

04018 

2  <      9."<!l,s2 

44 

17 

45  44 

14   16 

61411 

8 

38589 

66434 

9 

34566 

04023 

2        95977 

43 

18 

45  36 

14  24 

61438 

8 

38562 

66467 

10 

34533 

04029 

2        95971 

42 

19 
20 

45  28 

14  32 

61466 

9 

385;U 

&5501 

11 

34499 

04035 

2        95965 

41 

8  45  20 

3  14  40 

9.61494 

9 

10. 3a506 

9. 65535 

11 

10.34465 

10.04040 

2    9.9.59I.0 

40 

21 

■      45  12 

14  48 

61522 

10 

38478 

65568 

12 

34432 

04046 

2        95954 

39 

22 

45     4 

14  56 

61550 

10 

38450 

65602 

12 

.34.398 

04052 

2        95948 

38 

23 

44  56 

15    4 

61578 

11 

38422 

65636 

13 

;M.364 

04058 

2        95942 

.'!" 

24 

44  48 

15  12 

61606 

11 

38394 

65669 

13 

.34;«1 

04063 

2        9.5937 

:fi! 

25 

8  44  40 

3  15  20 

9.61634 

12 

10.38366 

9.65703 

14 

10.  :«297 

10.04069 

2    9.9.5931 

:»' 

26 

44  32 

15  28 

61662 

12 

38,3;i8 

65736 

16 

342t>4 

04075 

2        9.5925 

34 

27 

44  24 

15  36 

61689 

12 

38311 

66770 

16 

.34230 

04080 

3  ,      959211 

33 

28 

44  16 

15  44 

61717 

13 

38283 

65803  i  16 

34197 

04086 

3  1      95914 

32 

29 

44     8 

15  52 

61745 

13 

38255 
10.  38227 

65837 

16 
17 

34163 
10.  34130 

04092 
10.04098 

3        95(X»* 
3    979.5902 

31 
30" 

30 

8  44     0 

3  16    0 

9.61773 

14 

9. 65870 

31 

43  52 

16    8 

61800 

14 

38200 

65904  i  17 

34096 

04103 

3        95S97 

29 

32 

43  44 

16  16 

61828 

15 

38172 

65937     18 

34063 

04109 

3        95S91 

28 

33 

43  36 

16  24 

61856 

15 

38144 

65971  1  18 

34029 

04115 

3  I      95.'<.s.5 

27 

34 

43  28 

16  32 

61883 

16 

38117 

66004  !  19 

3.3<H((> 

04121 

3  i      95S79 

26 

35 

8  43  20 

3  16  40 

9.61911 

16 

10. 38089 

9. 66038  1  20 

10.  .33962 

10.04127 

3    9.9.5873 

2.5' 

36 

43  12 

16  48 

61939 

17 

38061 

66071  1  20 

3;}929 

04132 

3        9586S 

24 

37 

43    4 

16  56 

61966 

17 

38034 

66104  !  21 

:«896 

041.3S 

4  '      95862 

23 

38 

42  56 

17     4 

61994 

18 

38006 

661.38  '<  21 

338<-.2 

04144 

4  1      95S56 

22 

39 

42  48 

17  12 

62021 

18 

37979 

66171   1  22 

.3.3825* 

041,50 

4  '      958.50 

21 

40 

8  42  40 

3  17  20 

9.  62049 

18 

10.  37951 

9.66204  !  22 

10.  337i«i 

10.041.56 

4     9.9.5S44 

2tr 

41 

42  32 

17  28 

62076 

19 

37924 

662.38  !  23 

:i3762 

04161 

4         958.39 

19 

42 

42  24 

17  36 

62104 

19 

37896 

66271   i  23 

3.3729 

041B7 

4 

958,33 

18 

43 

42  16 

17  44 

62131 

20 

37869 

»>6304     24 

.3,3696 

04173 

4 

95827 

17 

44 

42     8 

17  52 

62159 

20 

.37841 

66337     25 

.3.3663 

04179 

4 

95.S21 

Hi 

45 

8  42    0 

3  18    0" 

9.  62186 

21 

10.  37814 

9.  66371 

2.5 

10.  .33629 

10.(MIS.5 

4     9.9581.5 

15 

46 

41  52 

18    8 

62214 

21 

37786 

66404 

26 

3:?596 

IM190 

4 

9.5S10 

14 

47 

41  44 

18  16 

62241 

22 

37759 

66437 

26 

3;i5tW 

04196 

5 

95S04 

i:i 

48 

41  36 

18  24 

62268 

22 

37732 

66470 

27 

33530 

04202 

5 

9579S 

12 

49 

41  28 

18  32 

62296 

23 

.37704 

66.503 

27 

:«497 

04208 

5 

95792 

11 

50 

8  41  20 

3" 18  40 

9.  62323' 

23 

10.  .37677 

9.  '66537 

'28 

10.3;i46;< 

10.04214 

5 

9.  957,M> 

1(1 

61 

41  12 

18  4S 

62.3.'iO 

24 

37^50 

66570 

28 

.33430 

04220 

6 

957.>iO 

<l 

62 

41     4 

18  56 

62377 

24 

37623 

6660:i 

29 

3.^397 

04225 

6 

9677.-S 

8 

63 

40  56 

19    4 

62405 

24 

37.59r> 

666:W 

30 

.33.364 

04231 

5 

957ti9 

7 

64 

40  48 

19  12 

62432 

25 

37.56,s 

6f.t)li9 

.30 

.33331 

04237 

6 

9576.-; 

6 

66 

8  40  40 

3  19  20 

9.  624.59 

25  110.37541 

9.  ti<i702 

31 

10.  332!tS 

10.  04243 

5 

9.  95757 

^5 

66 

40  32 

19  28 

62486 

26 

37514 

66735 

31 

332(J5 

04249 

5 

95751 

4 

57 

40  24 

19  3ti 

62513 

26 

374S7 

6676.S 

32 

3;1232 

042.55 

5 

95745 

:i 

58 

40  16 

19  44 

62.S41 

27 

374.59 

6(1801 

32 

.33199 

04261 

6 

957.39 

2 

59 

40    8 

19  52 

62568 

27 

37432 

6<IS34 

33 

33166 

04267 

6 

95733 

T 

60 

40    0 

20    0 

62595 

28 

374a5 

66867 

33 

ailiW 

04272 

6 

95728 

0 
M. 

M. 

Hour  r.  M. 

Hoor  A.  H 

Corfne. 

Din. 

Becnnl. 

ColanKcnt. 

D1(T. 

Tangent. 

Cosecant. 

DIB. 

Pine. 

mo 

A 

A 

B 

B 

C 

C 

I- 

•• 

»• 

«• 

&• 

(I-          •• 

21          24 
2»         29 
4           i 

I'nip.  parli  o(  cols. 

A 

3 

1 

7 
H 

1 

10 
IS 
2 

14 
17 
3 

17 
21 

4 
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Log.  Sines,  Tangents,  and  Secants. 

25° 

A 

A 

B 

B 

C 

C    164" 

U. 

Hour  A.  M. 

Hour  p.  M. 

Sine. 

Difl. 

Cosecant. 

Tangent. 

DiS. 

Cotangent. 

Secant. 

Difl. 

Cosine. 

M. 

0 

8  40  0 

3  20  0 

9. 62595 

0 

10. 37405 

9. 66867 

0 

10.33133 

10. 04272 

0 

9.  95728 

60 

1 

39  52 

20  8 

62622 

0 

37378 

66900 

1 

33100 

04278 

0 

95722 

.59 

i 

39  44 

20  16 

62649 

1 

37351 

66933 

1 

33067 

04284 

0 

95716 

58 

3 

39  36 

20  24 

62676 

1 

37324 

66966 

2 

33034 

04290 

0 

95710 

57 

4 

5 

39  28 

20  32 

62703 

2 

37297 

66999 

2 
3 

33001 

04296 

0 

95704 

56 

8  39  20 

3  20  40 

9. 62730 

2 

10. 37270 

9. 67032 

10.  32968 

10. 04302 

9. 95698 

55 

6 

39  12 

20  48 

62757 

3 

37243 

67065 

3 

32935 

04308 

95692 

.54 

7 

39  4 

20  56 

62784 

3 

37216 

67098 

4 

32902 

04314 

95686 

53 

8 

38  56 

21  4 

62811 

4 

37189 

67131 

4 

32869 

04320 

95680 

52 

9 
10 

38  48 

21  12 

62838 

4 

37162 

67163 

5 

32837 

04326 

95674 

51 

8  38  40 

3  21  20 

9. 62865 

4 

10. 37135 

9. 67196 

5 

10. 32804 

10. 04332 

9. 95668 

50 

11 

38  32 

21  28 

62892 

5 

.  37108 

67229 

6 

32771 

04337 

95663 

49 

12 

38  24 

21  36 

62918 

5 

37082 

67262 

7 

32738 

04343 

95657 

48 

13 

38  16 

21  44 

62945 

6 

37055 

67295 

7 

32705 

04349 

1 

95651 

47 

14 

38  8 

21  52 

62972 

6 

37028 

67327 

8 

32673 
10. 32640 

04355 
10.  04361 

~2 

95645 
9. 95639 

46 
45 

15 

8  38  0 

3  22  0 

9. 62999 

7 

10. 37001 

9. 67360 

8 

16 

37  52 

22  8 

63026 

7 

36974 

67393 

9 

32607 

04367 

2 

95633 

44 

17 

37  44 

22  16 

63052 

8 

36948 

67426 

9 

32574 

04373 

2 

95627 

43 

18 

37  36 

22  24 

63079 

8 

36921 

67458 

10 

32542 

04379 

2 

95621 

42 

19 
20 

37  28 

22  32 

63106 

8 

36894 

67491 

10 

32509 

04385 

2 
2 

95615 
9. 95609 

41 
40 

8  37  20 

3  22  40 

9. 63133 

9 

10. 36867 

9. 67524 

11 

10. 32476 

10. 04391 

21 

37  12 

22  48 

63159 

9 

36841 

67556 

11 

32444 

04397 

2 

95603 

39 

22 

37  4 

22  56 

63186 

10 

36814 

67589 

12 

32411 

04403 

2 

95597 

38 

23 

36  56 

23  4 

63213 

10 

36787 

67622 

12 

32378 

04409 

2 

95591 

37 

24 

36  48 

23  12 

63239 

11 

36761 

67654 

13 

32346 

04415 

2 

95585 

36 

25 

8  36  40 

3  23  20 

9.  63266 

11 

10. 36734 

9. 67687 

14 

10. 32313 

10.  04421 

3 

9. 95579 

35 

26 

36  32 

23  28 

63292 

11 

36708 

67719 

14 

32281 

04427 

3 

95573 

34 

27 

36  24 

23  36 

63319 

12 

36(i81 

67752 

15 

32248 

04433 

3 

95567 

33 

28 

36  16 

23  44 

63345 

12 

36655 

67785 

15 

32215 

04439 

3 

95561 

32 

29 

36  8  1   23  52 

63372 

13 

36628 

67817 

16 

32183 

04445 

3 

95555 

31 
30 

30 

8  36  0 

3  24  0 

9. 63398 

13 

10.  36602 

9. 67850 

16 

10.  32150 

10. 04451 

3 

9. 95549 

31 

35  52 

24  8 

6.3425 

14 

36575 

67882 

17 

32118 

04457 

3 

95543 

29 

32 

35  44 

24  16 

63451 

14    36549 

67915 

17 

32085 

04463 

3 

95537 

28 

33 

35  36  1   24  24 

63478 

15 

36522 

67947 

18 

32053 

04469 

3 

95531 

27 

34 

35  28  1   24  32 

63504 

15 

36496 

67980 

18 

32020 

04475 

3 

95525 

26 

35 

8  35  20  i  3  24  40 

9. 63531 

15 

10. 36469 

9. 68012 

19 

10.  31988 

10. 04481 

4 

9. 9.5519 

25 

36 

35  12  i   24  48 

63557 

16 

36443 

68044 

20 

31956 

04487 

4 

9.5513 

24 

37 

35  4 

24  56 

63583 

16 

36417 

68077 

20 

31923 

04493 

4 

95507 

23 

38 

34  56 

25  4 

63610 

17 

36390 

68109 

21 

31891 

04500 

4 

95500 

22 

39 

34  48 

25  12 

63636 

17 

36364 

68142 

21 

31858 

04506 

4 

95494 

21 

40 

8  34  40 

3  25  20 

9.  63662 

18 

10. 36338 

9.68174 

22 

10.  31826 

10. 04512 

4 

9. 95488 

20 

41 

34  32 

25  28 

63689 

18 

36311 

68206 

22 

31794 

04518 

4 

95482 

19 

42 

34  24 

25  36 

63715 

19 

36285 

68239 

23 

31761 

04524 

4 

95476 

18 

43 

34  16 

25  44 

63741 

19 

36259 

68271 

23 

31729 

04530 

4 

95470 

17 

44 

34  8 

25  52 

63767 

19 

36233 

68303 

24 

31697 

04536 

4 

95464 

16 

45 

8  34  0 

3  26  0 

9. 63794 

20 

10. 36206 

9. 68336 

24 

10. 31664 

10.  04542 

5 

9. 95458 

15 

46 

33  52 

26  8 

63820 

20 

36180 

68368 

25 

31632 

04548 

5 

95452 

14 

47 

33  44 

26  16 

63846 

21 

36154 

68400 

25 

31600 

04554 

5 

95446 

13 

48 

33  36 

26  24 

63872 

21 

36128 

68432 

26 

31568 

04560 

5 

95440 

12 

49 

33  28 

26  32 

63898 

22 
22 

36102 
10. 36076 

68465 

27 

31535 

04566 

5 

95434 

11 

50 

8  33  20  ,  3  26  40 

9.  63924 

9. 68497 

27 

10. 31503 

10. 04573 

5 

9.  95427 

10 

51 

33  12  !   26  48 

6.3950 

23 

36050 

68529 

28 

31471 

04579 

5 

95421 

9 

52 

33  4  1   26  56 

63976 

23 

36024 

68561 

28 

31-139 

04585 

5 

95415 

8 

53 

32  56  1   27  4 

64002 

23 

35998 

.  68593 

29 

31407 

04591 

5 

95409 

7 

54 

32  48 

27  12 

64028 

24 

35972 

68626 

29 

31374 

04597 

5 

95403 

6 

55 

8  32  40 

3  27  20 

9. 64054 

24 

10.  35946 

9. 68658 

30 

10.  31342 

10. 04603 

6 

9. 95397 

5 

56 

32  32 

27  28 

64080 

25 

35920 

68690 

30 

31310 

04609 

6 

95391 

4 

57 

32  24 

27  36 

64106 

25 

35894 

68722 

31 

31278 

04616 

6 

95384 

3 

58 

32  16 

27  44 

64132 

26 

35868 

68754 

31 

31246 

04622 

6 

95378 

2 

59 

32  8 

27  52 

641.58 

26 

35842 

68786 

32 

31214 

04628 

6 

95372 

1 

60 

32  0 

28  0 

64184 

20 

35816 

68818 

33 

31182 

04634 

6 

95366 

0 

M. 

Hour  p.  M. 

Hour  A.  M. 

Cosine. 

Difl. 

Secant. 

Cotangent. 

Difl. 

Tangent. 

Cosecant. 

Difl. 

Sine. 

M. 

115° 
i 

A 

A 

B 

B 

C 

C     64°  1 

SeconJs  of  time !• 

2.    s. 

4- 

5- 

6- 

V. 

fA    3 
Prop,  parts  ot  cols.  <  B   4 

Ic   1 

7 
8 
2 

10 

12 
2 

13 
16 
3 

17 
20 
4 

20 
24 
5 

23 
28 
5 
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Log.  Sines,  Tangents,  ami  Sei-anta. 

26° 

A                                 A 

B 

B 

C 

C 

I5»o 

M. 

Hour  A.  H. 

Hour  p.  M. 

Sine.      1  Difl.    Cosecant. 

TanRcnt. 

Din. 

Cotangent. 

Secant. 

Diff. 

Cosine. 

M. 

0 

8  32     0 

3  28    0 

9.64184  1    0   10.35816 

9. 68818 

0 

10.31182 

10.  046:54 

0 

9.  95:566 

60 

1 

31  52 

28     8 

64210 

0        35790 

68,1.50 

1 

.311.50 

04640 

0 

95:560 

59 

2 

31  44 

28  16 

64236 

1         357W 

<>.SSH2 

1 

31118 

04646 

0 

95:'.54 

5.S 

3 

31  36 

28  24 

64262 

1         357.i3 

(i.S!)14 

2 

31081. 

04652 

0 

!).Vi4.S 

57 

4 

31  28 

28  32 

64288 

2 

35712 

68946 
9.  6.S1I7S 

"3" 

310.54 
10.31022 

04&59 
10.  04665" 

0 

1).5:541 
9.  95:5:55 

56 
.55 

5 

8  31  20 

3  28  40 

9.  64313 

2 

10.  35687 

6 

31  12 

28  48 

64:«9 

3 

35661 

6!t()10 

:', 

30990 

04671 

!)532!) 

.54 

7 

31    4 

28  56 

64:^65 

3 

356:J5 

69042 

4 

:;()95s 

04677, 

95::2;5 

53 

8 

30  56 

29    4 

64391 

3 

3560i) 

69074 

4 

:»926 

046s:5 

9.5317 

.52 

9 

30  48 

29  12 

64417 

4 

35583 

69106 

5 

30894 

04690 

_1 

!i5310 

51 

10 

8  30  40 

3  29  20 

9.64442 

4 

10.  3.5.5.5S 

9.69I.3H 

5 

10.30.S62 

10: 04l>!HJ 

9.  !).5:!(4 

.50 

11 

30  32 

29  28 

64468 

5 

35532 

6>)I70 

6 

.308:50 

04702 

!)52!t.'< 

49 

12 

30  24 

29  3(i 

6445)4 

5 

35.50() 

69202 

6 

3079.S 

04708 

. 

9521)2 

48 

13 

30  16 

29  44 

64519 

5         354.-^1 

692:M 

7 

:?07)>6 

04714 

!)528ii 

47 

14 

30    8 

29  52 

64545 
9.  64571 

6  i       35455 
6  (10.  35429 

60266 
9.69298 

~H 

.307.34 
10.30702 

04721 
10.W727 

-J- 

9527!) 
979527:{ 

46 
45 

15 

8  30    0 

3  30    0 

16 

29  52 

30    8 

04596 

7         35404 

69.!2i) 

8 

30»i71 

047:53 

2 

i)52ti7 

44 

17 

29  44 

30  16 

64622 

7  1      3537.S 

<)9:!61 

9 

30639 

04739 

2 

!)o2i;i 

43 

18 

29  36 

30  24 

64647 

8  1      35:}53 

69.393 

9 

30607 

04746 

2 

!)52.=>4 

42 

19 

29  28 

30  32 

64673 
9. 64698 

8  1      35327 
8  |10. 35.302 

6m25 
9.  69457 

10 
U 

30575 
10. 30543 

047.52 
10.047.58 

2 

9524S 
9795242 

41 
40 

20 

8  29  20 

3  30  40 

21 

29  12 

30  48 

64724 

9  1      3527ti 

69488 

11 

3a5I2 

04764 

2 

l)52:i6 

:59 

22 

29    4 

30  56 

64749 

9  1      a5251 

69520 

12 

:«MSO 

04771 

2 

9522!) 

:5a 

23 

28  56 

31     4 

64775 

10        3.5225 

69552 

12 

30448 

04777 

2 

9522:5 

37 

24 
25 

28  48 

31  12 

64800 
9.64826 

10  !       35200 

11  110.35174 

(>9.".84 
"9.'69615 

13 
"13 

.304 16 
16.  :«3,S5 

04783 
10.  04789 

3 
3 

ft5217 
9.9.5211 

36 

:» 

8  28  40 

3  31  20 

26 

28  32 

31  28 

64851 

U         35149 

69647 

14 

:m-ii3 

04796 

3 

95204 

;54 

27 

28  24 

31  36 

64877 

11         35123 

69679 

14 

30.321 

04802 

3 

95198 

.■53 

28 

28  16 

31  44 

64902 

12         35098 

69710 

15 

.•«)290 

04808 

3 

•     95192 

32 

29 

28    8 

31  52 

64927 

12  1      :}5073 

69742 

15 

302.58 
10.  .30226 

04815 
10.  04821 

3 
3 

951S.5 
979517!) 

31 

.50 

30 

8  28    0 

3  32    0 

9.  64953 

13    10.  .35047 

9.69774 

16 

31 

27  52 

32    8 

64978 

13  1       3.5022 

69.S05 

16 

.•50195 

04827 

3 

!)5173 

29 

32 

27  44 

32  16 

6.'i003     14  1       349!»7 

69S.S7 

17 

;501(W 

048:5:5 

3 

!)5Hi7 

2,S 

33 

27  36 

32  24 

65029     14         34971 

t>9.S()S 

17 

;50I32 

04.S40 

3 

!)51ti0 

27 

34 

27  28 

32  32 

f)50.54  1  14         34946 

(;!)900 

18 

30100 

04.S46 

4 

951.54 

26 

35 

8  27  20 

3  32  40 

9.65079     15  ;10.  34921 

9;  69932  .   18 

10.  ;5(K)t>8 

10.  04.S.52 

4 

9.!)514S 

"25 

36 

27  12 

32  48 

65104  ;  15  !       3481)6 

6!)963      19 

.■5(X)37 

04859 

4 

!)5141 

24 

37 

27    4 

32  nii 

65130  !  16         34870 

69995 

20 

:5O0O,5 

04865 

4 

!)5i:!.-. 

23 

38 

26  56 

33     4 

65155     16         :M845 

7(H)26 

20 

29974 

04871 

4 

95129 

22 

39 

26  48 

33  12 

651  SO     16         :J4S20 

70058     21 

2i«)42 

0487.S 

4 

95122 

21 

40 

8  "26"  40 

"3  33  20 

9.65205      17    10.347115 

!).  TOOS'.r 

21 

10729!)!  1 

10.()4S.S4 

4 

9r!i511t5 

20 

41 

26  .iS 

33  28 

65230  ;  17 

■M770 

70121 

22 

2987!) 

04880 

4 

••5110 

19 

42 

26  24 

33  36 

65255     18 

34745 

701.52 

22 

29848 

04S')7 

4 

1)5103 

18 

43 

26  16 

33  44 

65281  '  18 

34719 

70181 

2.3 

2!)816 

WMCi 

5 

!).'.0<)7 

17 

44 

26    8 

33  52 

65306  1  19         34694 

70215 

2.3 

297.'<.") 

041110 

5 

■).">))!H) 

16 

45 

8  26    0 

3  :u    0 

9.65331  1  19 

I0.346»>9 

!).  70247 

24^ 

10.  2'.)7.">3 

10.04916 

5 

97r).">(I.S4 

15 

46 

25  52 

34     8 

(>5:i'i6  1  19 

34(i44 

7027S  ■  24 

2!)722 

04922 

5 

!).S078 

14 

47 

26  44 

•M  16 

a5381 

20 

34619 

7i).;<>'.)     25 

2!tt!91 

04929 

5 

9.5i)71 

13 

48 

25  36 

34  24 

t«>406 

20 

34.594 

7li;>41 

25 

2!)lw>9 

049:55 

5 

!).50<i5 

12 

49 

25  28 

34  32 

6.5431 

.34.569 

70.372 

26 

2!)t;2S 

04941 

5 

!),50•^9 

11 

60 

8  25  20 

3  34  •)(> 

9. 6.546»i 

21" 

10.  34.544 

9.  70404 

26 

10.  2!).5!)(i 

lo.iwms 

5 

9.9.51)52" 

10 

61 

25  12 

34  .\H 

65481 

22 

.34519 

704:<.5 

27 

29.565 

049.54 

5 

D.VVli) 

9 

62 

25    4 

34  56 

65506 

22 

,34494 

7(W6ii 

27 

295;i4 

04!)61 

5 

!).M):!!) 

8 

63 

24  56 

35    4 

65531 

22 

.34469 

.Tiii'.s 

•'■; 

•"I.MI-' 

in'ic;? 

6 

<).'i)):!;5 

7 

64 

24  48 

:«  12 
"3  :i5  20 

ft-).V)6 
"9.  6.">5H0 

23 
23 

34444 
10.  :«42() 

,j 

,j 

!).'i(l27 
1).  D.'iUL'o 

6 
5 

55 

8  24  40 

66 

24  32 

35  2. 

65ti05 

24 

34.395 

,.■. .  ■- 

..■-ill-- 

6 

9.5014 

4 

57 

24  24 

:«  36 

ti56:«) 

24 

:M37(I 

7iHi2:t 

;«i 

21)377 

(I41l!'.i 

6 

<).">(  11)7 

3 

68 

24  16 

:v<  44 

65655 

25 

•Ai:Ub 

7m>.M 

31 

2934t> 

(M!)9() 

)> 

!).5()0I 

2 

69 

24     8 

35  52 

65(580 

25 

34320 

70<W5 

31 

2!)3I5 

0)00.5 

rt 

mi)!).'. 

1 

60 

24    0 

36    0 

65706 

25 

34295 

70717 
roUinKcnI. 

32 
Dlff. 

292.8:5 

05012 

6 

mt'.'vs 

0 

M. 

Boar  p.  M. 

Boar  A.  M. 

Coolnc.      DI(T. 

Socant. 

TunKont. 

Ctwccant. 

Dlff. 

Silli'. 

M. 

116° 

A                              A 

B 

B 

~     C 



c 

tap 

Hoconilaoi  tlmu 

(A 

I'mp.  pnrf"  of  eol».  •  B 

(c 

1- 

3 

* 
1 

6          10 

2          -i 

4« 

&•        A- 

13 
16 
3 

16 

ao 

* 

i« 

TABLE  i4. 
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Log.  Sinew,  Tangents,  and  Secants. 

27° 

A             A 

B            B 

c 

C    Io«° 

M. 

Hour  A.M. 

Hour  P.  M. 

Sine.  '  Ditf. 

Cosecant. 

Tangent.  |  Diff.  jcotangent. 

Secant. 

Diff. 

Cosine. 

M. 

0 

8  24  0 

3  36  0 

9. 65705 

0 

10. 34295 

9.  70717  1  0 

10. 29283 

10.  05012 

0 

9.  94988 

60 

1 

23  52 

36  8 

65729 

0 

34271 

70748 

1 

29252 

05018 

0 

94982 

59 

2 

23  44 

36  16 

65754 

1 

34246 

70779 

1 

29221 

05025 

0 

94975 

58 

3 

23  36 

36  24 

65779 

1    34221 

70810 

2 

29190 

06031 

0 

94969 

57 

4 
5" 

23  28 
8  23  20 

36  32 
3  36  40 

66804 
9.  65828 

2    34196 

70841 
9.  70873 

2 
3 

29159 
10.  29127 

06038 

0 

1 

94962 
9.  94956 

56 

2  10.34172 

10.  05044 

G 

23  12 

36  48 

65853 

2 

34147 

70904 

3 

29096 

05051 

1 

94949 

54 

1 

23  4 

36  56 

65878 

3 

34122 

70936 

4 

29065 

05057 

1 

94943 

53 

S 

22  56 

37  4 

65902 

3 

34098 

70966 

4 

29034 

05064 

1 

94936 

52 

9 
10 

22  48 
8  22  40 

37  12 
3  37  20 

66927 
9.  65952" 

4 
4 

34073 

70997 

5 

29003 

05070 

1 
1 

94930 
9. 94923 

61 
50 

10.  34048 

9.  71028 

5 

10.  28972 

10.  05077 

.11 

22  32 

37  28 

65976 

4 

34024 

71059 

6 

28941 

05083 

1 

94917 

49 

12 

22  24 

37  36 

66001 

0 

33999 

71090 

6 

28910 

05089 

1 

94911 

48 

i:i 

22  16 

37  44 

66025 

5 

33975 

71121 

7 

28879 

05096 

1 

94904 

47 

14 
15 

22  8 

37  52 

66050 

6 
6 

33950 
10. 33925 

71153 

9.71184 

7 
8 

28847 
10.  28816 

05102 
10. 05109 

2 

94898 

46 

45 

8  22  0 

3  38  0 

9.  66075 

9. 94891 

16 

21  52 

38  8 

66099 

6 

33901 

71215 

8 

28785 

05115 

9 

94885 

44 

17 

21  44 

38  16 

66124 

7 

33876 

71246 

9 

28754 

05122 

2 

94878 

43 

18 

21  36 

38  24 

66148 

7 

33852 

71277 

9 

28723 

05129 

2 

94871 

42 

19 
20 

21  28 
8  21  20 

38  32 

66173 

8 

33827 

71308 

10 

28692 

05135 

2 
2 

94865 
9. 94858 

41 
40 

3  38  40 

9. 66197 

8 

10.  33803 

9.  71339 

10 

10. 28661 

10.  05142 

21 

21  12 

38  48 

66221  1  8 

33779 

71370 

11 

28630 

05148 

2 

94852 

39 

22 

21  4 

38  56 

66246  1  9 

33754 

71401 

11 

28599 

05155 

2 

94845 

38 

23 

20  56 

39  4 

66270   9 

33730 

71431 

12 

28569 

05161 

3 

94839 

37 

24 

20  48 

39  12 

66296  1  10 

33705 

71462 

12 

28538 

05168 

3 

94832 

36 

2.T 

8  20  40 

3  39  20 

9. 66319  !  10 

10.  33681 

9.  71493 

13 

10. 28507 

10. 05174 

3 

9. 94826 

.35 

26 

20  32 

39  28 

66343  !  11 

33657 

71524 

13 

28476 

06181 

3 

94819 

34 

27 

20  24 

39  36 

66368 

11 

33632 

71555 

14 

28445 

05187 

3 

94813 

33 

28 

20  16 

39  44 

66392 

11 

33608 

71586 

14 

28414 

05194 

3 

94806 

32 

29 

20  8 

39  52 

66416 

12  1   33584 

71617 

15 

28383 

05201 

3 

94799 

31 

80 

8  20  0 

3  40  0 

9.  66441 

12  ilO.  33559 

9.  71648 

15 

10. 28362 

10. 05207 

3 

9.  94793 

.30 

31 

19  52 

40  8 

66465 

13 

33535 

71679 

16 

28321 

05214 

3 

94786 

29 

32 

19  44 

40  16 

66489 

13 

33511 

71709 

16 

28291 

05220 

4 

94780 

28 

33 

19  36 

40  24 

66513 

13 

33487 

■  71740 

17 

28260 

05227 

'4 

94773 

27 

34 

19  28 

40  32 

66537  j  14 

33463 

71771 

17 

28229 

05233 

4 
4 

94767 
9. 94760 

26 
26 

8  19  20 

3  40  40 

9. 66562 

14 

10. 33438 

9.  71802 

18 

10.  28198 

10. 05240 

m 

19  12 

40  48 

66586 

15 

33414 

71833 

19 

28167 

05247 

4 

94753 

24 

37 

19  4 

40  56 

66610 

15 

33390 

71863 

19 

28137 

06253 

4 

94747 

23 

38 

18  56 

41  4 

66634 

15 

33366 

71894 

20 

28106 

06260 

4 

94740 

39 
40 

18  48 

41  12 

66658 

16 

33342 

71925 

20 

28076 

05266 

4 
4 

94734 
9. 94727 

21 

20 

8  18  40 

3  41  20 

9.  66682 

16 

10. 33318 

9.  71955 

21 

10.  28045 

10. 05273 

41 

18  32 

41  28 

66706 

17 

33294 

71986 

21 

28014 

05280 

4 

94720 

19 

42 

18  24 

41  36 

66731 

17 

33269 

72017 

90 

27983 

05286 

5 

94714 

18 

43 

18  16 

41  44 

66755 

17 

33245 

72048 

22 

27952 

06293 

5 

94707 

17 

44 
45 

18  8 

41  52 

66779 

18 

33221 

72078 

23 
23 

27922 
10. 27891 

06300 

5 

94700 

16 

8  18  0 

3  42  0 

9.  66803 

18 

10. 33197 

9.  72109 

10.  05306 

5 

9. 94694 

15 

46 

17  52 

42  8 

66827 

19 

33173 

72140 

24 

27860 

05313 

5 

94687 

14 

47 

17  44 

42  16 

66851 

19 

33149 

72170 

24 

27830 

05320 

5 

94680 

13 

48 

17  36 

42  24 

66875 

19 

33125 

72201 

25 

27799 

05326 

5 

94674 

12 

49 

17  28 

42  32 

66899 

20 

33101 

72231 

25 

27769 

06333 

5 
5 

94667 

11. 
10 

50 

8  17  20 

3  42  40 

9. 66922 

20 

10. 33078 

9.  72262 

26 

10. 27738 

10. 05340 

9. 94660 

51 

17  12 

42  48 

66946 

21 

33054 

72293 

26 

27707 

05346 

6 

94654 

9 

52 

17  4 

42  56 

66970 

21 

33030 

72323 

27 

27677 

05353 

6 

94647 

8 

53 

16  56 

43  4 

66994 

21 

33006 

72354 

27 

27646 

05360 

6 

94640 

7 

54 

55 

16  48 

43  12 

67018 

22 

32982 

72384 

28 

27616 

05366 

6 

94634 

6 

8  16  40 

3  43  20 

9. 67042 

22 

10.  32958 

9. 72415 

28 

10.  27585 

10. 05373 

6 

9. 94627 

5 

5() 

16  32 

43  28 

67066 

23 

32934 

72445 

29 

27555 

05380 

6 

94620 

4 

57 

16  24 

43  36 

67090 

23 

32910 

72476 

29 

27524 

05386 

6 

94614 

3 

58 

16  16 

43  44 

67113 

23 

32887 

72606 

30 

27494 

05393 

6 

94607 

2 

59 

16  8 

43  52 

67137 

24 

32863 

72537 

30 

27463 

05400 

6 

94600 

1 

60 

16  0 

44  0 

67161 

24 

32839 

72567 

31 

27433 

05407 

7 

94593 

0 
M. 

M. 

Hour  P.  M. 

Hour  A.  M. 

Cosine. 

Diff. 

Secant. 

Cotangent. 

Diff. 

Tangent. 

Cosecant. 

Diff. 

Sine. 

117° 

A            A 

B            B 

c 

C     62°  j 

2. 

■i- 

4" 

5-    «• 

;■ 

Prop,  parts  of  cols. 

A  1  3 
B    4 

Ic  1  1 

6 
8 
2 

9 

12 
2 

12 
15 
3 

15    18 
19    23 

4  1   6 

21 
27 
6 
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TAHLI-:  44. 

Log. 

Sinea,  Tangents,  and  Secants. 

28» 

A 

A 

B 

B 

C 

C 

Ul" 

M. 

Hour  A.  M. 

Hour  p.  M. 

Sine.   |Difl. 

Cosecant. 

Tangent,  j  piff. 

Cotangent. 

Secant. 

Dia. 

Cosine. 

M. 

0 

8  16  0 

3  44  0 

9.  67161 

0 

10. 32839 

9.72.567   0 

10.  27433 

10.05407 

0 

9. 94.593 

60 

1 

15  52 

44  8 

67185 

0 

32815 

72598  1  1 

27402 

05413 

0 

94587 

59 

2 

15  44 

44  16 

67208 

1 

32792 

72628  !  1 

27372 

a5420 

0 

94-580 

58 

3 

15  36 

44  24 

67232 

1 

32768 

726.i9   2 

27:i41 

0-5427 

0 

m-573 

57 

4 
5 

15  28 
8  15  20 

44  32 

67256 

2 

.32744 

72689  1  2 

27811 

0.54 :« 

0 

94.5(i7 

.56 
55 

3  44  40 

'J.  67280" 

2 

10. 32720 

9.  72720 

3 

10.272S0 

10.  05440 

1 

9. 94.560 

6 

15  12 

44  48 

67303 

2 

32697 

72750 

3 

272.50 

0-5447 

945.53 

54 

7 

15  4 

44  56 

67327 

3 

32673 

72780 

4 

27220 

0.54.54 

94546 

53 

8 

14  56 

45  4 

67350 

3 

32650 

72811 

4 

27189 

a5460 

94.540 

52 

9 

14  48 

45  12 

67374 

3 
4 

32626 
10.32662' 

72)^1 
9.  72872 

5 
5 

27159 
10.27128 

05467 
10. 05474 

-{- 

94533 
9. 94.526" 

51 
50 

10 

8  14  40 

3  45  20 

9.  67398 

11 

14  32 

45  28 

67421 

4 

32579 

72902 

6 

270i)8 

05481 

94519 

49 

12 

14  24 

45  36 

67445 

5 

32555 

72932 

6 

27068 

05487 

94513 

48 

13 

14  16 

45  44 

67468 

5 

32532 

72963 

7 

27037 

05494 

94.506 

47 

14 
15' 

14  8 

45  52 

67492 

5 

32508 

72993 

7 

27007 

05501 

2 

W499 

46 

8  14  0 

3  46  0 

9. 67515 

6 

10. 324a5 

9. 73023 

"8" 

10. 26977 

10.  0.5508 

~2" 

9794492 

45 

16 

13  52 

46  8 

67539 

6 

32461 

73054 

8 

2ti!i46 

05515 

2 

944SO 

44 

17 

13  44 

46  16 

67562 

7 

32438 

73084 

9 

26916 

05.521 

2 

94479 

43 

18 

13  36 

46  24 

67586 

7 

32414 

73114 

9 

26886 

05528 

2 

94472 

42 

19 

13  28 

46  32 

67609 

7 
8 

32391 
10. 32367 

73144 

10 
10 

26856 
10726825 

0.55.35 
10.  05542 

2 
2 

94465 
9. 944.58 

41 
40 

20 

8  13  20 

3  46  40 

9. 67633 

9.73175 

21 

13  12 

46  48 

67656 

8 

32:«4 

732a5 

11 

26795 

05549 

2 

94451 

:» 

22 

13  4 

46  56 

67680 

9 

32320 

732;{5 

11 

26765 

a55.55 

3 

94445 

38 

23 

12  56 

47  4 

67703 

9 

32297 

73265 

12 

267.^5 

05562 

3 

944:i8 

37 

24 

12  48 

47  12 

67726 

9 

32274 

73295 

12 

26705 

05569 

3 

94431 

36 

25 

8  12  40 

3  47  20 

9. 67750 

10 

10. 32250 

9. 7;«26 

13 

10.  26674 

10.0-5576 

3 

9.  '.M424 

35 

26 

12  32 

47  28 

67773 

10 

32227 

73356 

13 

26»i44 

0558;i 

3 

94417 

34 

27 

12  24 

47  36 

67796 

10 

32204 

73:W6 

14 

26614 

0-55!»0 

3 

94410 

33 

28 

12  16 

47  44 

67820 

11 

32180 

7;1416 

14 

26584 

0.5596 

3 

94404 

32 

29 
30 

12  8 

47  52 

67843 

11 

321.57 
10.  321.34" 

73446 
9.  73476 

15 
15 

2ti.564 
10.  2ti524 

05603 
10.05610 

3 
3 

94397 

31 
30 

8  12  0 

3  48  0 

9. 67866 

12 

9. 943!»0 

31 

11  52 

48  8 

67890 

12 

32110 

7;»07 

16 

26493 

0.5617 

4 

94383 

29 

32 

11  44 

.  48  16 

67913 

12 

32087 

7:{537 

16 

2(^»63 

05624 

4 

94376 

28 

33 

11  36 

48  24 

67936 

13 

32064 

7:5567 

17 

2<>4:« 

0.5631 

4 

94369 

27 

34 

11  28 

48  32 

67959 

13 
14 

32041 

73597 

17 
18 

2»i403 
10.  26;J73 

05638 
10.  a5645 

4 
4" 

94.362 
9.  94.t55 

26 
'25 

35 

8  11  20 

3  48  40 

9. 67982 

10.  32018 

9.  73627 

36 

11  12 

48  48 

68006 

14 

319*14 

73657 

18 

26343 

05651 

4 

94349 

24 

37 

11  4 

48  56 

68029 

14 

31971 

7.3687 

19 

26313 

0.5658 

4 

94342 

23 

38 

10  56 

49  4 

68052 

15 

31948 

73717 

19 

2628;i 

a56«i.5 

4 

943:5.5 

22 

39 

10  48 

49  12 

68075 

16 

31925 

73747 
9.  7.3777 

20 
"20 

26253 
10.  26223 

05672 
10.  05679 

4 

5 

94328 
9.  SM321 

21 
20 

40 

8  10  40 

3  49  20 

9.68098 

16 

10.  31902 

41 

10  32 

49  28 

68121 

16 

31879 

7:«07 

21 

26193 

05686 

5 

94314 

19 

42 

10  24 

49  36 

68144 

16 

3ia56 

73837 

21 

26163 

06693 

5 

il4:i07 

IS 

43 

10  16 

49  44 

68167 

17 

318;i3 

7:W67 

22 

261.33 

057(X) 

5 

94:;iH) 

17 

44 
45 

10  8 
8  10  0" 

49  52 

68190 

17 
17 

31810 
10.31787 

7:i897 
9.  7.J927 

22 
"23 

2610.3 
10.26073 

05707 
10.1V5714 

5 
6 

9429:! 
9.SM2.S6 

16 

15 

3  50  0 

9. 68213 

46 

9  62 

50  H 

68237 

18 

3I76:i 

73957 

23 

26043 

05721 

5 

94279 

14 

47 

9  44 

50  16 

68260 

18 

31740 

73987 

24 

2t«)13 

05727 

5 

9427:i 

13 

48 

9  36 

60  24 

6S28.S 

19 

31717 

74017 

24 

2598;{ 

05734 

5 

942(>6 

12 

49 

9  28 

50  32 

683a5 

19 

31695 

74047 

26 

25953 

ft5741 

6 

942.59 

11 

60' 

8  9  20 

3  50  40 

9.  aH328 

19 

10.31672 

9. 74077 

25 

10.  25i»23 

10.  ft5748 

6' 

9.  94252" 

10" 

51 

9  12 

50  4S 

tW351 

20 

31649 

74107 

26 

25893 

057.55 

6 

94245 

9 

52 

9  4 

50  r>(> 

6S374 

20 

31626 

74137 

26 

2586,3 

05762 

6 

942:;.s 

8 

53 

8  56 

51  4 

68397 

21 

31603 

741W5 

27 

258.34 

ft5769 

6 

!M231 

7 

64 

8  48 

51  12 

68420 

21 

31580 

74nt6 

27 

25.804 

05776 

6 

5M224 

6 

66 

8  8  40 

3  61  20 

9.68443 

21 

10.31557 

9.'74226 

"28" 

10.  25774 

10.05783 

6 

9.94217 

5 

66 

8  32 

51  2S 

(>846« 

22 

31534 

74256 

28 

25744 

05790 

6 

94210 

4 

57 

8  24 

51  Sti 

(58489 

22 

31511 

7428(} 

a» 

25714 

05797 

7 

i»4203 

3 

68 

8  16 

61  44 

68612 

22 

31488 

74316 

29 

26684 

0.5804 

7 

94196 

2 

69 

8  8 

51  5'.' 

68634 

23 

31466 

74345 

30 

256.55 

05811 

7 

94189 

1 

60 

8  0 

62  0 

68667 

23 

3144;) 

74375 

30 

25625 

06818 

7 

94182 

0 

M. 

Hour  V.  M. 

Flour  A.  M. 

Conine. 

Dlir. 

Recant. 

CotaiiKenl.j  Pifl. 

TniiKeiil. 

Cosocaut. 

Din. 

Sine. 

M 

IIS^ 

A 

A 

11  ~ 

II 

<■ 

(• 

dl" 

ikTonilnof  limi' 

...j  .. 

«> 

8-  1  «• 

»  ^1 
11   i(> 
a   3 

15 
1» 

4 

(c  1  ;• 

17    iO 
6 

Prop.  |.iirtH  of  cuK 

U    4 

S 
•i 

TABLE  U. 
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Log.  Sinea,  Taogents,  and  Secants. 

29° 

A 

A 

B 

B 

C 

C    150° 

M. 

Hour  A.  M. 

1  Hour  p.  H. 

Sine. 

Difl. 

Cosecant. 

Tangent. 

Difl. 

Cotangent 

Secant. 

Diff. 

Cosine. 

M. 

0 

8  8  0  3  52  0 

9.  68557 

0 

10.  31443 

9. 74375 

0 

10.  25625 

10.  0.5818 

0 

9.  94182 

60 

1 

7  52    52  8 

68580 

0 

31420 

74405 

0 

25595 

05825 

0 

94175 

.59 

2 

7  44    52  16 

68603 

1 

31397 

74435 

1 

25565 

05832 

0 

94168 

58 

3 

7  36    52  24 

68625 

1 

31375 

74465 

1 

25535 

05839 

0 

94161 

57 

4 
5 

7  28  i   52  32 

68«>48 

1 

31352 

74494 

2 

25506 

05846 

0 

94154 

56 
,55 

8  7  20  ,  3  52  40 

9. 68671 

2 

10. 31329 

9.  74524 

2 

10. 25476 

10. 05853 

9. 94147 

6 

7  12 

52  48 

68694 

2 

31306 

74554 

3 

25446 

05860 

94140 

.54 

7 

7  4 

52  56 

68716 

3 

31284 

74583 

3 

25417 

05867 

94133 

53 

8 

6  56 

53  4 

68739 

3 

31261 

74613 

4 

25387 

05874 

94126 

52 

9 

6  48 

53  12 

68762 

3 

31238 

74643 

4 

25357 

05881 

94119 

51 

10 

8  6  40 

3  53  20 

9. 68784 

4 

10.31216 

9. 74673 

5 

10.  25327 

10. 05888 

9.94112 

,50 

11 

6  32 

53  28 

68807 

4 

31193 

74702 

5 

25298 

05895 

94105 

49 

12 

6  24 

53  36 

68829 

4 

31171 

74732 

6 

25268 

05902 

94098 

48 

13 

6  16 

53  44 

68852 

5 

31148 

74762 

6 

25238 

05910 

2 

94090 

47 

14 
15 

6  8 

53  52 

68875 

5 

31125 

74791 
9. 74821 

7 
7 

25209 
10.  25179 

0.5917 
10.  05924 

2 

94083 

46 

8  6  0  1  3  54  0 

9.  68897 

6 

10.31103 

2 

9.  94076 

45 

16 

5  52 

54  8 

68920 

6 

310.S0 

74851 

8 

25149 

05931 

2 

94069 

44 

17 

5  44 

54  16 

68942 

6 

310.58 

74880 

8 

25120 

05938 

2 

94062 

43 

18 

5  36 

54  24 

68965 

t 

3103.5 

74910 

9 

25090 

05945 

2 

94055 

42 

19 
20 

5  28 

54  32 

68987 

7 

31013 

74939 

9 

2,5061 

0.5952 

2 

94048 
9. 94041 

41 
40 

8  5  20  3  54  40 

9. 69010 

7 

10.  30990 

9.  74969 

10 

10.  25031 

10. 05959 

2 

21 

5  12    54  48 

69032 

8 

30968 

74998 

10 

25002 

05966 

3 

940:54 

39 

22 

5  4    54  56 

69055 

8 

30945 

7.5028 

11 

24972 

05973 

3 

94027 

38 

23 

4  56    55  4 

69077 

9 

30923 

75058 

11 

24942 

05980 

3 

94020 

37 

24 
25 

4  48    55  12 

69100 

9 

30900 

7.5087 

12 

24913 

05988 

3 

94012 
9.  94005 

36 
.35 

8  4  40  3  55  20 

9. 69122 

9 

10. 30878 

9.  75117 

12 

10.  24883 

10. 05995 

3 

26 

4  32    55  28 

69144 

10 

30856 

75146 

13 

24854 

06002 

3 

93998 

34 

27 

4  24    55  36 

69167 

10 

30833 

75176 

13 

24824 

06009 

3 

93991 

33 

28 

4  16    55  44 

69189 

10 

30811 

75205 

14 

24795 

06016 

3 

93984 

32 

29 

4  8    55  52 

69212 

11 

30788 

75235 

14 

24765 

06023 

3 

93977 

31 

30 

8  4  0  3  56  0 

9.  69234 

11 

10. 30766 

9.  75264 

15 

10. 24736 

10.  06030 

4 

9. 93970 

30 

31 

3  52  1   56  8 

69256 

12 

30744 

75294 

15 

24706 

06037 

4 

93963 

29 

32 

3  44    56  16 

69279 

12 

30721 

75323 

16 

24677 

06045 

4 

93955 

28 

33 

3  36    56  24 

69301 

12 

30699 

75353 

16 

24tH7 

06052 

4 

93948 

27 

34 
35 

3  28  1   56  32 

69323 

13 

30677 

75382 

17 

24618 

06059 

4 

93941 

26 

8  3  20  1  3  56  40 

9. 69345 

13 

10.  30655 

9.  7.5411 

17 

10. 24589 

10. 06066 

4 

9. 93934 

25 

36 

3  12  !   56  48 

69368 

13 

30632 

75441 

18 

24559 

06073 

4 

93927 

24 

37 

3  4 

56  56 

69390 

14 

30610 

75470 

18 

24530 

06080 

4 

93920 

23 

38 

2  56 

57  4 

69412 

14 

30588 

75500 

19 

24500 

06088 

5 

93912 

22 

39 

2  48 

57  12 

69434 

15 

30566 

75529 

19 

24471 

06095 

5 

93905 

21 

40 

8  2  40 

3  57  20 

9. 69456 

15 

10.  30.544 

9.  75558 

20 

10.  24442 

[0. 06102 

5 

9. 93898 

20 

41 

2  32 

57  28 

69479 

15 

30521 

75588 

20 

24412 

06109 

5 

93891 

19 

42 

2  24 

57  36 

69501 

16 

30499 

75617 

21 

24383 

06116 

5 

93884 

18 

43 

2  16 

57  44 

69523 

16 

30477 

7.5647 

21 

24353 

06124 

5 

93876 

17 

44 

2  8 

57  52 

69545 

16 
17 

30455 
10. 30433 

75676 
9.  75705 

22 

24324 

06131 

5 
5 

93869 

16 

45 

8  2  0 

3  58  0 

9. 69.567 

22 

10.  24295 

10. 06138 

9. 93862 

15 

46 

1  52 

58  8 

69589 

17 

30411 

75735 

23 

24265 

06145 

5 

93855 

14 

47 

1  44 

58  16 

69611 

17 

30389 

75764 

23 

24236 

06153 

6 

93847 

43 

48 

1  36 

58  24 

69633 

18 

30367 

75793 

24 

24207 

06160 

6 

93840 

12 

49 

•   1  28 

58  32 

69655 

18 

30;«5 

75822 

24 

24178 

06167 

6 

93833 

11 

50 

8  1  20 

3  58  40 

9. 69677 

19 

10.  30323 

9. 75852  25 

10. 24148 

10.  06174 

6 

9. 93826 

10 

51 

1  12 

58  48 

69699 

19 

30301 

75881 

25 

24119 

06181 

6 

93819 

9 

52 

1  4 

58  56 

69721 

19 

30279 

75910 

26 

24090 

06189 

6 

93811 

8 

53 

0  56 

59  4 

69743 

20 

30257 

75939 

26 

24061 

06196 

6 

93804 

V 

.54 

0  48 

59  12 

69765 

20 

30235 

75969 

27 

24031 

06203 

6 

93797 

6 

55 

8  0  40 

3  59  20 

9. 69787 

20 

10. 30213 

9. 75998 

27 

10. 24002 

10. 06211 

7 

9.93789 

5 

56 

0  32 

59  28 

69809 

21 

30191 

76027 

28 

23973 

06218 

7 

93782 

4 

57 

0  24 

59  36 

69831 

21 

30169 

760.56 

28 

23944 

06225. 

7 

93775 

3 

58 

0  16 

59  44 

69853 

22 

30147 

76086 

29 

23914 

06232 

7 

93768 

2 

59 

0  8 

59  52 

69875 

22 

30125 

76115 

29 

23885 

06240 

7 

93760 

1 

60 

0  0 

4  0  0 

69897 

22 

30103 

76144 

29 

23856 

06247 

7 

93753 

U 

il. 

Hour  p.  M. 

Hour  A.  M. 

Cosine. 

Diff. 

Secant. 

Cotangent. 

Diff. 

Tangent. 

Cosecant. 

Diff. 

Sine. 

M. 

119° 

A 

A 

B 

B 

C 

C     OOOj 

Seconds  of  time 1  !• 

•2. 

8« 

f 

.j<  1  6« 

J. 

(A 
Prop,  parts  of  cols.  <  B 

Ic 

3 
4 
1 

6 
7 

8 
11 
3 

11 
15 
4 

14 
18 
4 

17 
22 
5 

20 
26 
6 
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TABLE  44. 

Log.  Sines,  Tangents,  and  Secants. 

80° 

A 

A 

B                           » 

C 

r 

149<= 

M. 

0 

Hour  A.M. 
8     0     0 

Hour  p.  M. 

Sine. 

Dia.\  Co««oant. 

Tangent.     Dlff.  Cotangent. 

Secant. 

Difl. 

Cosine. 

M. 

4     0     0 

9. 69897 

0    10.30103 

9.  76144 

0 

10. 23856 

10.06247 

0 

9.  93753 

60 

1 

7  59  52 

0     8 

69919 

0 

30081 

76173 

0 

23827 

06254 

0 

93746 

.59 

2 

59  44 

0  16 

69941 

1 

30059 

76202 

1 

23798 

06262 

0 

93738 

58 

3 

h9  36 

0  24 

69963 

1 

30037 

76231 

1 

23769 

06269 

0 

93731 

57 

4 

59  28 

0  32 

69984 

1 

30016 

76261 

2 

23739 

.  06276 

0 

1 

93724 
9.93717 

.56 
55' 

5 

7  59  20 

4    0  40' 

9.70006 

2  :  10. 29994 

9.  76290 

2 

10.2.3710 

10. 06283 

6 

59  12 

0  48 

70028 

2 

29972 

76319 

3 

2:5681 

06291 

1 

93709 

.54 

7 

59    4 

0  56 

70050 

3 

29950 

76;«8 

3 

23652 

062*18 

1 

93702 

53 

8 

58  56 

1    4 

70072 

3 

29928 

76377 

4 

23623 

063tt5 

1 

93695 

52 

9 

58  48 

1  12 

70093 

3 

29907 

7(>406 
9.  764.3.5 

4 
5 

2;i594 
10. 23565 

Ot!313 

1 

1 

93687 
9.  936S0 

51 
,50 

10 

7  58  40 

4    1  20 

9.70115 

4    10.29885 

10. 06.320 

11 

58  32 

1  28 

70137 

4 

29863 

7t)4t>4 

5 

23536 

0ti327 

1 

9.3673 

49 

12 

58  24 

1  36 

70159 

4 

29841 

76493 

6 

2*507 

063*5 

1 

93t>65 

48 

13 

58  16 

1  44 

70180 

5 

29820 

76522 

6 

23478 

06,342 

2 

93(vi8 

47 

14 

15 

58     8 
7  58    0" 

1  52 

70202 

5 

29798 

76.551 
9.  7(V580 

7 
7 

23449 
10.  2:M20 

0(i*5a 

2 

936.50 
'9r93(')43 

46 

45 

4    2    0 

9.  7()224' 

5    10.29776 

10.  0«i357 

16 

57  52 

2    8 

70245 

6 

29755 

76609 

8 

23391 

06364 

2 

93636 

44 

17 

57  44 

2  16 

70267 

6 

2973;i 

76t>.39 

8 

23.361 

0«i372 

2 

93628 

43 

18 

57  36 

2  24 

70288 

6 

29712 

76668 

9 

23332 

06:^79 

2 

93621 

42 

19 
20' 

57  28 
7  57  20 

2  32 
4    2  40 

70310 
9.  70332 

7 
7 

29690 

76697 

9 

2*303 

06;}86 
10.  06394 

2 
~2 

93614 
9.  9.3(i(W 

41 
40 

10. 29668 

9.  76725 

10    10. 23275 

21 

57  12 

2  48 

70.3.53 

8 

29647 

76754 

10 

23246 

06401 

3 

9*599 

39 

22 

57     4 

2  56 

70375 

8 

29625 

7678:^ 

11 

2.3217 

0<>409 

3 

93,591 

.38 

2:i 

56  56 

3    4 

70396 

8 

29604 

•76812 

11 

231 S8 

(X>416 

3 

9*584 

37 

24 

56  48 

3  12 

70418 

9 

295KL' 

76M1 

12 

231.59 

Ot>423J 

3 

9,*577 

36 

25 

7  56  40 

4    3  20 

9.  70439 

9 

10.  2}l561 

9.  76,s70 

12 

10.  23130 

10.  06431 

3 

9.  9*569 

.35 

26 

56  32 

3  28 

70461 

9 

29539 

76S99     13 

23101 

06438 

3 

9*562 

34 

27 

56  24 

3  36 

70482 

10 

29518 

76928 

13 

2;«172 

06446 

3 

9*5.54 

33 

28 

56  16 

3  44 

7a)(M 

10 

2*t496 

76957 

13 

23043 

0<1453 

3 

9*547 

32 

2i1 

56    8 

3  52 

7a525 

10 

29475 

76986 

14 

23014 

0«i46I 

4 

9.*5,39 

31 

":«) 

7  56    0 

4    4    0 

9.  7ft547 

11 

10.  29453 

9.  77015 

\t 

10.  22985 

lO.Ot'vltiS 

4 

9.  9*532 

;«) 

31 

55  52 

4    8 

70568 

11 

29432 

77044 

22956 

(«V475 

4 

-H*525 

29 

32 

5.5  44 

4  16 

70590 

11 

29410 

77073 

15 

22927 

064.H3 

4 

9*517 

28 

33 

55  .36 

4  24 

70611 

12 

29389 

77101 

16 

22899 

0tM90 

4. 

9*510 

27 

B4 

55  28 

4  32 
4    4  40 

706.33 
9.706.54 

12 
13 

29367 

77130 

16 

22870 

0<>»98 
10.  t>6.505 

4 
4 

9.*502 
'9r9:V49.5 

26 
25 

:« 

7  55  20 

10.  29346 

9.77159 

17  il0.22.Ml 

36 

55  12 

4  48 

70«575 

13 

29325 

77188 

17 

22812 

0«5513i 

4 

93487 

24 

37 

55    4 

4  66 

70697 

13 

29:!03 

77217 

18 

227.83 

0«yi20 

5 

9.34  SO 

23 

38 

54  56 

5    4 

70718 

14 

29282 

77246 

18 

22754 

06,528 

5 

93472 

22 

39 

54  48 

5  12 

707:«1 

14 

2?t261 

77274 

19 

22726 

0<i5.S5 

5 

9:>4(v5 

21 

40 

7  54  40 

4    5  20 

9.70761 

14 

10.'2tl2.39 

9.  77,303 

19 

10.  22697 

10.'(M).54;<' 

T) 

"9793457 

20 

41 

54  32 

5  28 

707S2 

15 

29218 

77332 

20 

2266,S 

06B60 

.5 

934,50 

19 

42 

M  24 

5  36 

70.SO3 

15 

2^)197 

77,361 

20 

226.39 

0*i.55S  1     5 

9:{442 

18 

43 

54  16 

5  44 

70824 

15 

29176 

77390 

21 

22610 

(V15H5       5 

934*5 

17 

44 

54     8 

5  52 

70846 

16 

2;»1.54 

77418 

21 

225S2 

06573       5 

93427 

16 

45 

7  54    0 

4     6    0 

9.  70W57 

16 

10.29133 

9. 77447 

22 

10.  22.553 

10.  OtvSHO      6 

9.  9.3420 

15 

46 

53  52 

6    8 

70888 

16 

29112 

77476 

22 

22524 

06588       6 

93412 

14 

47 

53  44 

6  16 

70<»09 

17 

29091 

77505 

23 

22495 

0«.595      6 

9.3405 

13 

48 

53  36 

6  24 

70931 

17 

29069 

775.3,3 

23 

22467 

06603      6 

93397 

12 

49 

53  28 

6  32 

70952 

18 

29(M8 

77562 

24 

224.38 

06«!10      6 

93.390 

11 

60 

7  53  20 

4    6  40 

9.7(M173 

18 

10.  29027 

9.77.591 

24 

10.  2240«1 

10.0(>618'|    6 

9.  93382 

To 

51 

53  12 

"    6  48 

705I94 

18 

2J1006 

77619 

25 

223S1 

06625  '     6 

93375 

9 

52 

53    4 

6  56 

71015 

19 

28985 

77tH8 

25 

22*52 

(H>6;!3      6 

9*W7 

8 

53 

62  56 

7    4 

7io:«i 

19 

28>t«4 

77677 

2«i 

22323 

06W0       7 

9*WiO 

7 

54 

52  48 

7  12 

710.58 

19 

28942 

77706 

26 

22294 

06148       7 

93.352 

6 

66 

7  62  40 

4    7  20 

9. 71079 

20 

10.  2.H921 

9.  777;M 

'26 

10.  222ti6 

10.  0<i6.56  j     7 

9.  !t:i.S44 

6 

66 

52  32 

7  28 

71100 

20 

28}K)0 

77763 

27 

222,37 

Otl(M!3 '     7 

9*^37 

4 

67 

62  24 

7  36 

71121 

20 

28X79 

77791 

27 

22209 

0<Wi71       7 

93329 

3 

58 

62  16 

7  44 

71142 

21 

288,58 

77820 

28 

221. HO 

0«W178      7 

9*!22 

2 

59 

62    8 

7  62 

7116:j 

21 

28837 

77849 

28 

22151 

066S6      7 

9*314 

1 

60 

62    0 

8    0 

71184 

21 

28818 

77877 

29 

22123 

06693      7 

93307 

0 

M. 

Hour  p.  u 

Hour  A.  M. 

Cfwlno. 

Via. 

."Si-mnl. 

CiitanKiMit. 

Dlff. 

Tangent. 

Coarcant.    DltT. 

Sine. 

M. 

120° 

A 

A 

11                             B 

C 

C           »°| 

!• 

»• 

» 

*• 

&• 

«. 

7- 

Ifi 
Zi 
6 

19 
7 

IToji  i«rt«  ol  coin. 

A 
II 
(■ 

3 
4 

1 

7 

N 
11 
S 

11 
14 

4 

13 
18 
6 
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Log. 

Sines,  Tangents,  and  Secants. 

31'= 

A 

A 

B            B 

C 

C   148° 

M. 

Hour  A.M. 

Hour  p.  M. 

Sine. 

Diff. 

Cosecant. 

Tangent. 

Diff. 

Cotangent 

Secant. 

Difl.  j  Cosine. 

M. 

0 

7  52  0 

4  8  0 

9.71184 

0 

10.  28816 

9.  77877 

0 

10.22123 

10. 06693 

0 

9. 93307 

60 

1 

51  52 

8  8 

71205 

0 

28795 

77906 

0 

22094 

06701 

0 

93299 

59 

2 

51  44 

8  16 

71226 

1 

28774 

779,35 

1 

22065 

06709 

0 

93291 

.58 

3 

51  36 

8  24 

71247 

1 

28753 

77963 

1 

22037 

06716 

0 

93284 

57 

4 

51  28 

8  32 

71268 
9.  71289 

1 
2 

28732 
10.28711" 

77992 

2 

22008 

06724 

93276 

56 
55 

5 

7  51  20 

4  8  40 

9.  78020 

2 

10.  21980 

10. 06731 

9. 93269 

6 

51  12 

8  48 

71310 

2 

28690 

78049 

3 

21951 

06739 

93261 

54 

7 

51  4 

8  56 

71331 

2 

28669 

78077 

3 

21923 

06747 

93253 

53 

8 

50  56 

9  4 

71352 

3 

28648 

78106 

4 

21894 

06754 

93246 

52 

9 

50  48 

9  12 

71373 

3 
3 

28627 
10.  28607 

781.35 

4 

21865 

06762 

93238 

51 

10 

7  50  40 

4  9  20 

9.  71393 

9. 78163 

5 

10.  21837 

10.  06770 

9. 93230 

.50 

11 

50  32 

9  28 

71414 

4 

28586 

78192 

5 

21808 

06777 

93223 

49 

12 

50  24 

9  36 

71435 

4 

28565 

78220 

6 

21780 

06785 

2 

93215 

48 

13 

50  16 

9  44 

71456 

4 

28544 

78249 

6 

21751 

06793 

2 

93207 

47 

14 

50  8 

9  52 

71477 

5 

28523 

78277 

7 

21723 

06800 

2 

93200 

46 

15 

7  50  0 

4  10  0 

9.  71498 

5 

10.28.502 

9. 78306 

7 

10. 21694 

10. 06808 

2 

"9.  93192 

45 

16 

49  52 

10  8 

71519 

5 

284S1 

78,334 

8 

21666 

06816 

2 

93184 

44 

17 

49  44 

10  16 

715.39 

6 

28461 

78363 

8 

21637 

06823 

2 

93177 

43 

18 

49  36 

10  24 

71560 

6 

28440 

78391 

9 

21609 

06831 

2 

93169 

4« 

19 

49  28 

10  32 

71581 

7 

28419 

78419 

9 

21.581 

06839 

2 

93161 

41 

20 

7  49  20 

4  10  40 

9. 71602 

7 

10. 28398 

9.78448 

9 

10.  21.552 

10. 06846 

3 

9.  93154 

40 

21 

49  12 

10  48 

71622 

7 

28378 

78476 

10 

21524 

06854 

3 

93146 

.39 

oo 

49  4 

10  56 

71643 

8 

28357 

78505 

10 

21495 

06862 

3 

93138 

38 

23 

48  56 

11  4 

71664 

8 

28.336 

78533 

11 

21467 

06869 

3 

93131 

37 

24 

48  48 

11  12 

71685 

8 

28315 

78562 

11 

21438 

06877 

3 

93123 

36 

25 

7  48  40 

4  11  20 

9. 71705 

9 

10.  28295 

9.  78590 

12 

10. 21410 

10. 06885 

3 

9. 93115 

35 

26 

48  32 

11  28 

71726 

9 

28274 

78618 

12 

21382 

06892 

3 

93108 

.34 

27 

48  24 

11  36 

71747 

9 

28253 

78647 

13 

21353 

06900 

3 

93100 

33 

2S 

48  16 

11  44 

71767 

10 

28233 

78675 

13 

21325 

06908 

4 

93092 

32 

29 

48  8 

11  52 

71788 

10 

28212 
10.  28191 

78704 

14 

21296 

06916 

4 

93084 

31 

30 

7  48  0 

4  12  0 

9.  71809 

10 

9.  78732 

14 

10. 21268 

10. 06923 

4 

9.  93077 

30 

31 

47  52 

12  8 

71829 

11 

28171 

78760 

15 

21240 

06931 

4 

93069 

29 

32 

47  44 

12  16 

71850  1 

11 

28150 

78789 

15 

21211 

06939 

4 

93061 

28 

33 

47  36 

12  24 

71870' 

11 

28130 

78817 

16 

21183 

06947 

4 

93053 

27 

34 
35 

47  28 

12  32 

71891 

12 

28109 

78845 

16 

21155 

06954 

4 

93046 

26 

7  47  20 

4  12  40 

9.71911 

12 

10. 28089 

9.  78874 

17  no.  21126 

10. 06962 

5 

9. 93038 

25 

36 

47  12 

12  48 

71932 

12 

28068 

78902 

I7    21098 

06970 

5 

93030 

24 

37 

47  4 

12  56 

71952 

13 

28048 

78930 

17 

21070 

06978 

5 

93022 

23 

38 

46  56 

13  4 

71973 

13 

28027 

78959 

18 

21041 

06986 

5 

93014 

22 

39 

46  48 

13  12 

71994 

13 

28006 

78987 

18 

21013 

06993 
10. 07001 

5 

93007 

21- 

40 

7  46  40 

4  13  20 

9. 72014 

14 

10.  27986 

9.  79015 

19 

10.  20985 

5 

9. 92999 

20 

41 

46  32 

13  28 

72034 

14 

27966 

79043 

19 

20957 

07009 

5 

92991 

l^A 

42 

46  24 

13  36 

72055 

14 

27945 

79072 

20 

20928 

07017 

5 

92983 

;?< 

43 

46  16 

13  44 

72075 

15 

27925 

79100 

20 

20900 

07024 

6 

92976 

44 

46  8 

13  52 

72096 

15 
15 

27904 
10.  27884 

79128 

21 
21 

20872 

07032 

6 

92968 

16 

45 

7  46  0 

4  14  0 

9.72116 

9.  79156 

10.  20844 

10. 07040 

6 

9. 92960 

15 

46 

45  52 

14  8 

72137 

16 

27863 

79185 

22 

20815 

07048 

6 

92952 

14 

47 

45  44 

14  16 

72157 

16 

27843 

79213 

22 

20787 

07056 

6 

92944 

13 

48 

45  36 

14  24 

72177 

16 

27823 

79241 

23 

20759 

07064 

6 

92936 

12 

49 

45  28 

14  32 

72198 

17 

27802 

79269 

23 

20731 

07071 

6 

92929 

11 

50 

7  45  20 

4  14  40 

9.  72218 

17 

10. 27782 

9.  79297 

24 

10.  20703 

10. 07079 

6 

9. 92921 

10 

51 

45  12 

14  48 

72238 

18 

27762 

79326 

24 

20674 

07087 

7 

92913 

9 

52 

45  4 

14  56 

72259 

18 

27741 

79354 

25 

20646 

07095 

7 

92905 

8 

53 

44  56 

15  4 

72279 

18 

27721 

79382 

25 

20618 

07103 

7 

92897 

7 

54 

44  48 

15  12 

72299 

19 

27701 

79410 

26 

20590 

07111 

7 

92889 

6 

55 

7  44  40 

4  15  20 

9.  72320 

19 

10.  27680 

9.  79438 

26 

10.  20562 

10.07119 

7 

9. 92881 

5 

56 

44  32 

15  28 

72340 

19 

27660 

79466 

26 

20534 

07126 

7 

92874 

4 

57 

44  24 

15  36 

72,360 

20 

27640 

79495 

27 

20.505 

07134 

7 

92866 

3 

58 

44  16 

15  44 

72381 

20 

27619 

79523 

27 

20477 

07142 

/ 

92858 

2 

59 

44  8 

15  52 

72401 

20 

27599 

79551 

28 

20449 

07150 

8 

92850 

1 

60 

44  0 

16  0 

72421 

21 

27579 

79579 

28 

20421 

07158 

8 

92842 

0 

M. 

M. 

Hour  p.  M. 

Hour  A.M. 

Cosine. 

Diff. 

Secant. 

Cotangent. 

Diff. 

Tangent. 

Cosecant. 

Diff. 

121° 

A 

A 

B           B 

C 

C  .   68°  1 

Seconds  of  time 1  • 


Prop,  parts  of  cola.    B 
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TABLE  U. 

Log.  Sinee,  TangeDte,  and  Secants. 

82° 

A 

A 

B 

B       c 

c 

147  = 

M. 

Hour  A.  M. 

Hour  p.  H. 

Sine. 

Diff. 

Ckxsecant. 

Tangent. 

Difl. 

Cotangent. 

Secant. 

Difl. 

Conine. 

M. 

0 

7  44  0 

4  16  0 

9.  72421 

0 

10.  27579 

9.  79579 

0 

10.  20421 

10.  0715S 

0 

9.  92842 

60 

1 

43  52 

16  8 

72441 

0 

27559 

79607 

0 

20393 

07166 

0 

92S.J4 

.59 

2 

43  44 

16  16 

72461 

1 

27539 

796:i5 

1 

20365 

07174 

0 

92826 

58 

3 

43  36 

16  24 

72482 

1 

27518 

7966.S 

1 

20337 

07182 

0 

92818 

57 

4 

43  28 

16  32 

72502 

1 

27498 

79691 

2 

20;«)9 

07190 

92810 

.56 

5 

7  43  20 

4  16  40 

9.  72822 

2 

10. 27478 

9.  79719 

2 

10.  20281 

10.07197 

9.  92803 

no 

6 

43  12 

16  48 

72542  :  2 

27458 

79747 

3 

20253 

07205 

92795 

.54 

7 

43  4 

16  56 

72562   2 

27438 

79776 

3 

20224 

07213 

927S7 

53 

8 

42  56 

17  4 

72582   3 

27418 

79804 

4 

20196 

07221 

92779 

52 

9 
10 

42  48 

17  12 

72602   3 
9. 72622   3 

27398 
10. 27378 

79832 
9.  79800 

4 

20168 

07229 
10. 07237 

^ 

92771 
9.  92763 

51 
.50 

7  42  40 

4  17  20 

0 

10.  20140 

11 

42  32 

17  28 

72643   4 

27357 

79,SS8 

0 

20112 

07245 

92755 

49 

12 

42  24 

17  36 

72663   4 

27337 

79916 

6 

20084 

072.53 

92747 

4,8" 

13 

42  16 

17  44 

72683   4 

27317 

79944 

6 

20056 

07261 

92739 

47 

14 
15 

42  8 

17  52 

72703 

5 

27297 

79972 

7 

20028 

07269 

-| 

92731 
9.  92723 

46 
4.5 

7  42  0 

4  18  0 

9.  72723 

5 

10.  27277 

9.  SOOOO  1  7 

10.20000 

10. 07277 

16 

41  62 

18  8 

72743 

5 

27257 

SiK)2.S  1  7 

19972 

07285 

92715 

44 

17 

41  44 

18  16 

72763 

6 

27237 

.SOOoii  j  8 

19944 

07293 

92707 

43 

18 

41  36 

18  24 

72783 

6 

27217 

800S4  ,  8 

19916 

07;«)1 

92699 

42 

19 

41  28 

18  32 

72803 

6 

27197 

80112  1  9 

19888 

07309 

92691 

41 

20 

7  41  20 

4  18  40 

9. 72823 

1 

10.27177 

9.80140  j  9 

10.  19860 

10.07317 

9.  92683 

40 

21 

41  12 

18  48 

72843 

7 

27157 

80168  1  10 

19832 

07325 

3 

92675 

39 

22 

41  4 

18  56 

72863 

7 

27137 

80195  ;  10 

19805 

07:}33 

3 

92ii67 

:« 

23 

40  56 

19  4 

72883  1  8 

27117 

80223  1  11 

19777 

07;141 

926.il» 

37 

2-1 

40  48 

19  12 

72902  1  8 

2701*8 

80251  i  11 

19749 

07349 

3 

926.51 

36 

L'o 

7  40  40 

4  19  20 

9. 72922  1  8 

10. 27078 

9.  80279 

12 

10.  19721 

10. 07;{57 

9.  92643 

:« 

•M 

40  32 

19  28 

72942   9 

27058 

80307 

12 

19693 

07365 

926;{.5 

M 

27 

40  24 

19  36 

72962   9 

27038 

80335 

13 

19665 

07373 

92627 

;« 

28 

40  16 

19  44 

72982   9 

27018 

80363 

13 

19637 

07381 

92619 

32 

29 
30 

40  8 

19  52 

73002 

10 
10 

26998 
10.  26978 

80391 
9. 804l9 

13 

19609 

07389 

92611 
9.  92603 

31 
30 

7  40  0 

4  20  0 

9. 73022 

14 

10. 19581 

10. 07;»7 

31 

39  52 

20  8 

73041  '  10 

26959 

80447  14 

19553 

07405- 

92595 

29 

32 

39  44 

20  16 

73061  U 

269.39 

80474  15 

19526 

•  07413 

92687 

28 

33 

39  36 

20  24 

7:5081  11 

26919 

80502  1  15 

19498 

07421 

92579 

27 

34 

39  28 

20  .SL' 

T.'UOl  i  11 

26899 
10. 26879 

8a530  !  16 

19470 

07429 

5 

92571 

26 

36 

7  39  20 

4  20  10 

!».  7:U21 

12 

9. 80558  1  16 

10. 19442 

10.07437 

6 

9.92663 

26 

36 

39  12 

20  4S 

73140 

12 

26860 

80586  17 

19414 

07445 

5 

92665 

24 

37 

39  4 

20  66 

73160 

12 

26840 

80614  I  17 

19386 

074.54 

5 

92546 

23 

38 

38  56 

21  4 

73180 

13 

26820 

80642  1  18 

193.58 

07462 

5 

92538 

22 

39 

38  48 

21  12 

73200 

13 

26800 

80669  1  18 

19331 

07470 

5 

925.30 

21 

40 

7  38  40 

4  21  20 

9.  73219 

13 

10. 26781 

9. 80697  19 

10.  19303 

10. 07478 

5 

9. 92522 

20 

41 

38  32 

21  28 

73239 

14 

26761 

80725  19 

19275 

07486 

6 

92514 

19 

42 

38  24 

21  36 

73259 

14 

26741 

80753  20 

19247 

07494 

6 

92506 

18 

43 

38  16 

21  44 

73278 

14 

26722 

80781   20 

19219 

07502 

6 

92498 

17 

44 

38  8 

21  52 

73298  15 

26702 

80808  1  20 

19192 

07510 

6 

92490 

16 

45 

7  38  0 

4  22  0 

9. 73318  ,  15 

10. 26tW2 

9.  80836  1  21 

10.  19164 

10. 07518 

6 

9.  924S2 

15 

46 

37  52 

22  8 

73337  I  15 

26»)<>;J 

80864  !  21 

191,36 

07527 

6 

92473 

14 

47 

37  44 

22  16 

73357  ]  16 

26643 

80892  ,  22 

19108 

.  075:i5 

6 

9246.5 

13 

48 

37  36 

22  24 

73377  16 

26623 

80919  1  22 

1W81 

07543 

6 

92457 

12 

49 

37  28 

22  32 

73396  1  16 

26604 

«K»47  1  23 

190.5.S 

07551 

7 

92449 

11 

60 

7  37  20 

4  22  40 

9.73416  1  17 

10.  26584 

9.  (<(»tt75  '  23 

10.  1;K)25 

10.07559 

7 

9.92441 

10 

61 

37  12 

22  4S 

7:M35  !  17 

26565 

SUH)3  I  24 

18997 

07567 

7 

92-l.(3 

9 

62 

37  4 

22  56 

7;{456  17 

2<S545 

.SU)30  24 

18970 

07575 

1 

92425 

S 

53 

m  56 

23  4 

73474  18 

26526 

.S105S  ;  25 

185142 

07584 

1 

92416 

7 

64 

36  48 

23  12 

73494  IS 
9:73513  18' 

26.50t> 
10.  2t>4H7 

SIO.M)  [  25 
9.81113  I  26 

18914 
fO.  18SS7 

075it2 
10.  07600 

~T 

92408 

6 

65 

7  36  40 

4  23  20 

9.  92400 

5 

66 

36  32 

23  28 

736:«  19 

26467 

81141 

26 

18.S5!t 

076as 

s 

92392 

4 

57 

36  24 

23  :!« 

73552  19 

2644K 

81169 

26 

188;il 

07616 

8 

92384 

3 

58 

36  16 

23  14 

73572   19 

26428 

81 196 

27 

18804 

07624 

8 

92376 

•2 

69 

36  8 

23  52 

73591  20 

26409 

81224 

27 

18776 

076;}3 

S 

92,367 

1 

00 
M. 

36  0 

24  0 

73611 

20 

26389 

81252 

28 

18748 

07641 

8 

92359 

0 

Hoiir  P.  u. 

Hour  A.  M. 

Coatne. 

Din. 

Secant. 

CotanKunt. 

Piir. 

Tangvnt. 

OiKcant. 

Dl«. 

Slno. 

M. 

A 

A 

H 

B       C 

C 

6;» 

Si'condji  of  timo 

(A 
Prop.  iKrln  ii(  co!».  R 

!• 

S- 

s> 

4> 

f 

0> 

:■ 

2 
3 

1 

^ 

- 

10 

a 

10 

u 
1 

12 
17 
6 

15 

21 

17 
2-1 

7 

TABLE  U. 
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Log.  Sines,  Tangents,  and  Secants. 

SS" 

A 

A 

B 

B 

C 

C    146° 

M. 

Hour  A.  M. 

Hour  p.  M. 

Sine. 

Diff. 

Cosecant. 

Tangent. 

Diff. 

Cotangent. 

Secant. 

Difl. 

Cosine. 

M. 

0 

7  36  0 

4  24  0 

9.  73611 

0 

10. 26389 

9.  81252 

0 

10. 18748 

10.  07641 

0 

9. 92359 

60 

1 

35  52 

24  8 

73630 

0 

26370 

81279 

0 

18721 

07649 

0 

92351 

59 

2 

35  44 

24  16 

73650 

1 

26350 

81307 

1 

18693 

07657 

0 

92343 

58 

3 

35  36 

24  24 

73669 

1 

26331 

81335 

1 

18665 

07665 

0 

92335 

57 

4 
5 

35  28 

24  32 

73689 
9. 73708 

1 
2 

26311 

81362 

2 
2 

18638 
10. 18610 

07674 
10.  07682 

-f 

92326 
9. 92318 

56 
55 

7  35  20 

4  24  40 

10.  26292 

9.  81390 

6 

35  12 

24  48 

73727 

2 

26273 

81418 

3 

18582 

07690 

92310 

54 

/ 

35  4 

24  56 

73747 

2 

26253 

81445 

3 

18555 

07698 

92302 

53 

8 

34  56 

25  4 

73766 

3 

26234 

81473 

4 

18527 

07707 

92293 

52 

9 

34  48 

25  12 

73785 

3 

26215 

81500 

4 

18500 

07715 

92285 

51 

10 

7  34  40 

4  25  20 

9.  73805 

3 

10. 26195 

9. 81528 

5 

10. 18472 

10. 07723 

9.  92277 

50 

11 

34  32 

25  28 

73824 

3 

26176 

81556 

5 

18444 

07731 

2 

92269 

49 

12 

34  24 

25  36 

73843 

4 

26157 

81583 

5 

18417 

07740 

2 

92260 

48 

13 

34  16 

25  44 

73863 

4 

26137 

81611 

6 

18389 

07748 

2 

92252 

47 

14 
15 

34  8 

25  52 

73882 

4 

26118 

81638 

6 

18362 

07756 

2 

92244 
9. 92235 

46 
45 

7  34  0 

4  26  0 

9. 73901 

5 

10.  26099 

9. 81666 

/ 

10. 18334 

10. 07765 

2 

16 

33  52 

26  8 

73921 

5 

26079 

81693 

7 

18307 

07773 

2 

92227 

44 

17 

33  44 

26  16 

73940 

5 

26060 

81721 

8 

18279 

07781 

2 

92219 

43 

18 

33  36 

26  24 

73959 

6 

26041 

81748 

8 

18252 

07789 

3 

92211 

42 

19 
20 

33  28 
7  33  20 

26  32 

73978 

6 

26022 

81776 

9 

18224 

07798 

3 

92202 

41 

4  26  40 

9.  73997 

6 

10.  26003 

9.  81803 

9 

10. 18197 

10.  07806 

3 

9.  92194 

40 

21 

33  12 

26  48 

74017 

7 

25983 

81831 

10 

18169 

07814 

3 

92186 

39 

22 

33  4 

26  56 

74036 

7 

25964 

81858 

10 

18142 

07823 

3 

92177 

38 

23 

32  56 

27  4 

74055 

7 

25945 

81886 

11 

18114 

07831 

3 

92169 

37 

24 

32  48 

27  12 

74074 

8 

25926 

81913 

11 

18087 

07839 

3 

92161 

36 

25 

7  32  40 

4  27  20 

9. 74093 

8 

10.  25907 

9. 81941 

11 

10. 18059 

10.  07848 

3 

9. 92152 

35 

26 

32  32 

27  28 

74113 

8 

25887 

81968 

12 

18032 

07856 

4 

92144 

34 

27 

32  24 

27  36 

74132 

9 

25868 

81996 

12 

18004 

07864 

4 

92136 

33 

28 

32  16 

27  44 

74151 

9 

25849 

82023 

13 

17977 

07873 

4 

92127 

32 

29 
30 

32  8 
7  32  0 

27  52 

74170 

9 
10 

25830 

82051 

13 

17949 

07881 

4 

92119 

31 

4  28  0 

9. 74189 

10. 25811 

9. 82078 

14 

10. 17922 

10. 07889 

4 

9.92111 

30 

31 

31  52 

28  8 

74208 

10 

25792 

82106 

14 

17894 

07898 

4 

92102 

29 

32 

31  44 

28  16 

74227 

10 

25773 

82133 

15 

17867 

07906 

4 

92094 

28 

33 

31  36 

28  24 

74246 

10 

25754 

82161 

15 

17839 

07914 

5 

92086 

27 

34 

31  28 

28  32 

74265 

11 

25735 

82188 

16 

17812 

07923 

5 

92077 

26 

35 

7  31  20 

4  28  40 

9. 74284 

11 

10. 25716 

9.  82215 

16 

10. 17785 

10. 07931 

5 

9. 92069 

25 

36 

31  12 

28  48 

74303 

11 

25697 

82243 

16 

17757 

07940 

5 

92060 

24 

37 

31  4 

28  56 

74322 

12 

25678 

82270 

17 

17730 

07948 

5 

92052 

23 

38 

30  56 

29  4 

74341 

12 

25659 

82298 

17 

17702 

07956 

5 

92044 

22 

tier 

30  48 

29  12 

74360 

12 

25640 

82325 

18 

17675 

07965 

5 

92035 

21 

7  30  40 

4  29  20 

9. 74379 

13 

10. 25621 

9. 82352 

18 

10.  17648 

10. 07973 

6 

9. 92027 

20 

41 

30  32 

29  28 

74398 

13 

25602 

82380 

19 

17620 

07982 

6 

92018 

19 

42 

30  24 

29  36 

74417 

13 

25583 

82407 

19 

17593 

07990 

6 

92010 

18 

43 

30  16 

29  44 

74436 

14 

25564 

82435 

20 

17565 

07998 

6 

92002 

17 

44 

30  8 

29  52 

74455 

14 

25545 

82462 

20 

17538 

08007 

6 

91993 

16 

45 

7  30  0 

4  30  0 

9.  74474 

14 

10.  25526 

9.  82489 

21 

10. 17511 

10. 08015 

6 

9.  91985 

15 

46 

29  52 

30  8 

74493 

15 

25507 

82517 

21 

17483 

08024 

6 

91976 

14 

47 

29  44 

30  16 

74512 

15 

25488 

82544 

22 

17456 

08032 

7 

91968 

13 

48 

29  36 

30  24 

74531 

15 

25469 

82571 

22 

17429 

08041 

7 

91959 

12 

49 
50 

29  28 
7  29  20 

30  32 

74549 

16 
16 

25451 

82599 

22 

17401 

08049 

7 

91951 

11 

4  30  40 

9. 74568 

10.  25432 

9. 82626 

23 

10. 17374 

10. 08058 

7 

9.  91942 

10 

51 

29  12 

30  48 

74587 

16 

25413 

82653 

23 

17347 

08066 

7 

91934 

9 

52 

29  4 

30  56 

74606 

17 

25394 

82681 

24 

17319 

08075 

7 

91925 

8 

53 

28  56 

31  4 

74625 

17 

25375 

82708 

24 

17292 

08083 

7 

91917 

7 

54 
55 

28  48 

31  12 

74644 

17 

25356 

82735 

25 

17265 

08092 

8 

91908 

6 
5 

7  28  40 

4  31  20 

9. 74662 

17 

10. 25338 

9. 82762 

25 

10. 17238 

10. 08100 

8 

9. 91900 

56 

28  32 

31  28 

74681 

18 

25319 

82790 

26 

17210 

08109 

8 

91891 

4 

57 

28  24 

31  36 

74700 

18 

25300 

82817 

26 

17183 

08117 

8 

91883 

3 

58 

28  16 

31  44 

74719 

18 

25281 

82844 

27 

17156 

08126 

8 

91874 

2 

59 

28  8 

31  52 

74737 

19 

25263 

S2S71 

27 

17129 

08134 

8 

91866 

1 

60 

28  0 

32  0 

74756 

19 

25244 

82899 

27 

17101 

08143 

8 

91857 

0 

M. 

Hour  r.  M. 

Hour  A.M. 

Cosine. 

Diff. 

Secant. 

Cotangent. 

Diff. 

Tangent. 

Cosecant. 

Difl. 

Sine. 

M. 

123° 

A 

A 

B 

B 

C 

C-    50°  1 

Heixmdsof  time 

!• 

•2.  1  3' 

4- 

5-<  1  6> 

7. 

fA 
Prop,  parts  of  cols.  ■  B 

2 
3 

1 

5 

7 
2 

10 
3 

10 
14 
4 

12 
17 
5 

14 
21 
G 

17 
24 
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TABLE  44. 

Log. 

Binee,  Tangents,  and  Secants. 

«4» 

A 

A 

B 

B 

C 

C 

145* 

M. 

Hour  A.  H. 

Hour  p.  -M. 

Sine. 

Dili. 

Cosecant 

Tangent. 

DiO. 

Cotangent. 

Secant. 

Difl. 

Cosine. 

-M. 

0 

7  28     0 

4  32     0 

9. 74756 

0 

10.  25244 

9.  82899 

0 

10. 17101 

10. 08143 

0 

9. 91857 

60 

1 

27  52 

32     8 

74775 

0 

25225 

82926 

0 

17074 

08151 

0 

91849 

.59 

2 

27  44 

32  16 

74794 

1 

25206 

82953 

1 

17047 

08160 

0 

91840 

58 

3 

27  36 

32  24 

74812 

1 

25188 

82«(h0 

1 

17020 

08168 

0 

918:12 

57 

4 

27  28 

32  32 

74831 
9.  74850 

1 
2 

25169 

83(X)8 

2 
2 

16992 
10. 16965 

08177 
10. 08185 

^ 

91823 

56 
.55 

5 

7  27  20 

4  32  40 

iO.  251.50 

9.  8;W3o 

9.91815 

6 

27  12 

32  48 

74868 

2 

25132 

830tJ2 

3 

16938 

08194 

91806 

.54 

7 

27    4 

32  56 

748«7 

2 

25113 

830,S9 

3 

16911 

08202 

91798 

53 

8 

26  56 

33    4 

74906 

2 

25094 

8311V 

4 

16883 

08211 

91789 

52 

9 

26  48 

33  12 

74924 

3 

25076 

83144 

4 

16851) 

08219 

91781 

51 
.50 

10 

7  26  40 

4  33  20 

9.  74943 

3 

10. 25057 

9.  83171 

5 

10.  16829 

10.  08228 

9.91772 

11 

26  32 

33  28 

74961 

3 

25039 

83198 

5 

16802 

08237 

2 

91763 

49 

12 

26  24 

33  36 

74980 

4 

25020 

8:^225 

5 

16775 

08245 

2 

917.55 

48 

13 

26  16 

33  44 

74999 

4 

2.5001 

8:}252 

6 

16748 

08254 

2 

9174»i 

47 

14 

26    8 

33  52 

75017 

4 

24983 

8:1280 

6 

16720 

08262 

2 

9.917L';i 

46 

15 

7  26    0 

4  34     0 

9.  75036 

5 

10.  24964 

9.  8,3307 

7 

10.  16693 

10. 08271 

2 

45 

16 

25  52 

34    8 

75054 

.=)■ 

24946 

833:W 

7 

16666 

08280 

2 

91720 

44 

17 

25  44 

34  16 

75073 

5 

24927 

s:i;;6i 

8 

16639 

08288 

2 

91712 

43 

18 

25  36 

34  24 

750ttl 

6 

24909 

8;«88 

8 

Ui612 

08297 

3 

91703 

42 

19 

25  28 

34  32 

75110 

6 

24890 

8;M15 

9 

16585 

083a5 

3 

91695 

41 

20 

7  25  20 

4  34  40 

9.  75 128 

6 

10.  24872 

9.  8;J442 

9 

10. 16558 

10. 08314 

3 

9.  91686 

40 

21 

25  12 

34  48 

75147 

6 

24853 

8;i470 

9  i     umo 

0832.3 

3 

91677 

:19 

22 

25    4 

34  56 

75165 

7 

24835 

83497 

10  ■       16503 

08:131 

3 

91669 

38 

23 

24  56 

*■>    4 

75184 

7 

24816 

83524 

10  ,       16476 

0S:i40 

3 

91660 

37 

24 
25 

24  48 
7  24  40 

35  12 
4  35  20 

75202 
9.  75221 

7 

24798 

8:J551 

11 

16449 

08349 
10.08:157 

3 

91651 
9.91643 

:i6 
;i5 

"T 

10.  24779 

9.83678 

11 

10. 16422 

26 

24  32 

35  28 

75239 

8 

24761 

83606 

12 

16.395 

08:166 

916:14 

34 

27 

24  24 

35  36 

75258 

8 

24742 

83632 

12 

16;«>8 

08376 

91625 

33 

28 

24  16 

35  44 

75276 

9 

24724 

83659 

13 

16.341 

08383 

91617 

32 

29 
30 

24    8 
7  24    0 

35  52 

75294 

9 

24706 

a3686 
9.8;)713 

13 
14 

16:114 
10.  16287 

08392 
10.  08401 

-J- 

91608 
9.91.599 

31 

:io 

4  36    0 

9.  75313 

9 

10.  24687 

31 

23  52 

36    8 

75331 

9 

24669 

83740 

14 

16260 

08409 

91591 

29 

32 

23  44 

36  16 

7535Q 

10 

24650 

83768 

14 

162:12 

08418 

5 

91.582 

28 

33 

2;?  36 

36  24 

75368 

10 

24632 

83795 

15 

162ft5 

08427 

5 

91573 

27 

34 

23  28 

36  32 

75386 

10 

24614 

83822 

15 

16178 

08435 

5 

91.565 

26 

35 

7  23  20 

4  36  40 

9.75405 

11 

10. 24595 

9.8:«49 

16 

10.  16151 

10.08444 

5 

9.  91.5.56 

25 

36 

23  12 

36  48 

7.5423 

11 

24577 

83876 

16 

16124 

08453 

5 

91547 

24 

37 

23    4 

36  56 

7.5441 

11 

24.5.59 

8.3903 

17 

16097 

08462 

5 

9I.5:>8 

23 

38 

22  56 

37    4 

7.54.59 

12 

24541 

83930 

17 

16070 

08470 

5 

91.5:10 

22 

39 
40 

22  48 
7  22  40" 

37  12 
4  37  20 

7.5478 
9.  75496 

12 
12" 

24522 
10.  24504 

83957 
9.  83984 

18 

16043 

08479 
10.08488 

6 
6 

91.521 
9.91512 

21 
20 

18    10.16016 

41 

22  32 

37  28 

75514 

13 

24486 

84011 

18  1       1.5989 

08496, 
08.505^ 

6 

91.504 

19 

42 

22  24 

37  36 

7.5533 

13 

24467 

84038 

19  ,       15962 

6 

91495 

18 

43 

22  16 

37  44 

75551 

13 

24449 

84IW)5 

19          1.5h:!5 

08514 

6 

9148<> 

17 

44 

22    8 

37  52 

75569 

13 

24431 

84092 

20  1       15iHXS 

0a523 

6 

91477 

16 

45 

7  22    0 

4  38    0 

9.  75587 

14 

10.24413 

9.84119 

20    To.  15881 

10. 0S531 

7  1  9.  91469 

1.5" 

46 

21  62 

38     8 

75605 

14 

24395 

84146 

21          1.58.54 

0R540 

7 

91460 

14 

47 

21  44 

38  16 

75624 

14 

24376 

84173 

21          1.5827 

08549 

7 

914.51 

13 

48 

21  36 

38  24 

75642 

15 

24358 

H41'CH) 

22         1.5,^00 

08558 

7 

91442 

12 

49 

21  28 

38  32 

75660 

15 

24.{40 

84227 

22         15773 

08567 

7 

914:53 

11 

50 

7  21  20 

4  38  40 

9.  7.5678 

15 

10.24322 

9.  .S-4L'.54 

23    10.15746 

10.08,575' 

""7";  9.  91425 

10 

51 

21  12 

38  48 

7.5696 

16 

24:^04 

S42S0 

23         15720 

08.584 

7        91416 

9 

52 

21    4 

38  56 

75714 

16 

24286 

84.«)7 

23         15693 

08593 

8  1     91407 

8 

63 

20  66 

39    4 

75733 

16 

24267 

843:54 

24         1566«) 

08602 

8  1      9K198 

7 

54 

20  48 

39  12 

75751 

17 

24249 

84361 

24         156.39 

08611 

8  1     9l:l.S9 

6 

56 

7  20  40 

i  :i9  20 

9.  75769 

17 

10.  24231 

9.84:{8« 

2.5    lb.'l.5lil2 

10.08619 

8 

9.9i:i81 

5 

56 

20  32 

:«)  28 

75787 

17 

24213 

84415 

25          1.5585 

08628 

•8 

9i:i72 

4 

57 

20  24 

39  :w 

758ft5 

17 

24195 

m442 

26          1.5558 

086:17 

8 

9i:if>:i 

3 

68 

20  16 

39  44 

75823 

18 

24177 

844ti9 

26          15.5:!1 

0.8646 

8 

913.54 

2 

69 

20    8 

39  52 

7.5841 

18 

24159 

84496 

27         1.5504 

086.56 

9 

9i;l45 

1 

60 

20    0 

40    0 

75859 

18 

24141 

84623 

27  ,       1.5477 

08664 

9 

91336 

0 
H. 

M. 

Hour  p.  M. 

Hour  A .  H. 

Codnc. 

DIB. 

S«nuit. 

Cotangent. 

Din.  1  TanKi'iit. 

Cowcanl. 

Dili. 

Sine. 

lit' 

A 

A 

B 

B 

C 

C 

^m" 

.Ston.lB  i>f  time !•    1    » 

»         4* 

&• 

» 

7- 

A  ,      »          5 

Pn.p.  nartu  <•!  coU.    B        8          7 

C         12 

7 
10 
3 

« 
14 

t 

11 

17 
b 

14 

20 

7 

16 
24 

8 

TABLE  U. 
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IX)g. 

Sines,  Tangents,  and  Secants. 

3o<» 

A 

A 

B 

B 

C 

C    144° 

M. 

0 

Hour  A.  M. 

Hour  P.  M. 

Sine. 

Diff. 

Cosecant. 

Tangent. 

Diff. 

Cotangent. 

Secant. 

Diff. 

Casine. 

M. 

7  20  0 

4  40  0 

9. 75859 

0 

10. 24141 

9.  84523 

0 

10. 15477 

10. 08664 

0 

9.  91336 

60 

1 

19  52 

40  8 

75877 

0 

24123 

84550 

0 

15450 

08672 

0 

91328 

59 

•2 

19  44 

40  16 

75895 

1 

24105 

84576 

1 

15424 

08681 

0 

91319 

.58 

3 

19  36 

40  24 

75913 

1 

24087 

84603 

1 

15397 

08690 

0 

91310 

57 

4 
5 

19  28 

40  32 

75931 

1 

24069 

84630 

2 
2 

15370 

08699 
10.08708 

-f 

913U1 
9. 91292 

56 
55 

7  19  20 

4  40  40 

9. 75949 

1 

10. 24051 

9.  84657 

10. 15343 

rt 

19  12 

40  48 

75967 

2 

24033 

81684 

3 

15316 

08717 

91283 

.54 

I 

19  4 

40  56 

75985 

2 

24015 

84711 

3 

15289 

08726 

91274 

53 

8 

18  56 

41  4 

76003 

2 

23997 

84738 

4 

15262 

08734 

91266 

52 

9 

IS  48 

41  12 

76021 

3 

23979 

84764 

4 

15236 

08743 

"~2" 

91257 

51 

10 

7  18  40 

4  41  20 

9.  76039 

3 

10. 23961 

9.  84791 

4 

10. 15209 

10. 08752 

9. 91248 

.50 

n 

18  32 

41  28 

76057 

3 

23943 

84818 

0 

15182 

08761 

2 

91239 

49 

12 

18  24 

41  36 

76075 

4 

23925 

84845 

5 

15155 

08770 

2 

912.30 

48 

13 

18  16 

41  44 

76093 

4 

23907 

84872 

6 

15128 

08779 

2 

91221 

47 

14 

18  8 

41  52 

76111 

4 

23e«9 

84899 

6 

7 

15101 

08788 

2 

91212 

46 

15 

7  18  0 

4  42  0 

9.  76129 

4 

10. 23871 

9.  84925 

10. 15075 

10.  08797 

2 

9. 91203 

45 

16 

17  52 

42  8 

76146 

0 

23854 

84952 

7 

15048 

08806 

2 

91194 

44 

17 

17  44 

42  16 

76164 

5 

23836 

84979 

8 

15021 

08815 

3 

91185 

43 

18 

17  36 

42  24 

76182 

5 

23818 

•  85006 

8 

14994 

08824 

3 

91176 

42 

19 

20 

17  28 
7  17  20 

42  32 

76200 

6 

23800 

85033 

8 

14967 

08833 

3 

91167 

41 
40 

4  42  40 

9.  76218 

6 

10. 23782 

9. 85059 

9 

10. 14941 

10. 08842 

3 

9.91158 

21 

17  12 

42  48 

76236 

6 

23764 

85086 

9 

14914 

08851 

3 

91149 

39 

22 

17  4 

42  56 

76253 

6 

23747 

85113 

10 

14887 

08859 

3 

91141 

.38 

23 

16  56 

43  4 

76271 

7 

23729 

85140 

10 

14860 

08868 

3 

91132 

37 

24 
25 

16  48 

43  12 

76289 

7 

23711 

85166 

11 

14834 

08877 

4 

91123 

36 

35 

7  16  40 

4  43  20 

9. 76307 

7 

10. 23693 

9. 85193 

11 

10. 14807 

10. 08886 

4 

9.91114 

26 

16  32 

43  28 

76324 

8 

23676 

85220 

12 

14780 

08893 

4 

91105 

34 

27 

16  24 

43  36 

76342 

8 

23658 

S5247 

12 

14753 

08904 

4 

91096 

33 

28 

16  16 

43  44 

76360 

8 

23640 

8.5273 

12 

14727 

08913 

4 

91087 

32 

29 
30 

16  8 

43  52 

76378 

9 

23622 

85300 

13 

14700 

08922 

4 

91078 

31 

7  16  0 

4  44  0 

9.  76395 

9 

10. 23605 

9. 85327 

13 

10. 14673 

10.  08931 

5 

9. 91069 

30 

31 

15  52 

44  8 

76413 

9 

23587 

853.54 

14 

14646 

08940 

5 

91060 

29 

32 

15  44 

44  16 

76431 

9 

23569 

85380 

14 

14620 

08949 

5 

91051 

28 

33 

15  36 

44  24 

76448 

10 

23552 

85407 

15 

14593 

08958 

5 

91042 

27 

34 

15  28 

44  32 

76466 

10 

23534 

85434 

15 

14566 

08967 

5 

91033 

26 

35 

7  15  20 

4  44  40 

9.  76484 

10 

10. 23516 

9.85460 

16 

10. 14540 

10.  08977 

5 

9. 91023 

25 

36 

15  12 

44  48 

76501 

11 

23499 

85487 

16 

14513 

08986 

5 

91014 

24 

37 

15  4 

44  56 

76519 

11 

23481 

85514 

16 

14486 

08995 

6 

91005 

23 

38 

14  56 

45  4 

76537 

11 

23463 

85540 

17 

14460 

09004 

6 

90996 

99 

39 

14  48 

45  12 

76554 

12 

23446 

85567 

17 

14433 

09013 

6 

90987 

21 

40 

7  14  40 

4  45  20 

9.  76572 

12 

10. 23428 

9.  85594 

18 

10. 1^06 

10.  09022 

6 

9. 90978 

20 

41 

14  32 

45  28 

76590 

12 

23410 

85620 

18 

14380 

09031 

6 

90969 

19 

42 

14  24 

45  36 

76607 

12 

23393 

85647 

19 

14353 

09040 

6 

90960 

18 

43 

14  16 

45  44 

.  76625 

13 

23375 

85674 

19 

14326 

09049 

6 

90951 

17 

44 

14  8 

45  52 

76642 

13 

23358 

85700 

20 

14300 

09058 

7 

90942 

16 

45 

7  14  0 

4  46  0 

9. 76660 

13 

10. 23340 

9.  85727 

20 

10. 14273 

10.  09067 

/ 

9. 90933 

16 

46 

13  52 

46  8 

76677 

14 

23323 

85754 

20 

14246 

09076 

7 

90924 

14 

47 

13  44 

46  16 

76695 

14 

23305 

85780 

21 

14220 

09085 

7 

90915 

13 

48 

13  36 

46  24 

76712 

14 

23288 

85807 

21 

14193 

09094 

7 

90906 

12 

49 

13  28 

46  32 

76730 

14 

23270 

85834 

22 

14166 

09104 

7 

90896 

a 

50 

7  13  20 

4  46  40 

9. 76747 

15 

10. 23253 

9.  85860 

22 

10. 14140 

10.09113 

8 

9. 90887 

10 

51 

13  12 

46  48 

76765 

15 

23235 

85a87 

23 

14113 

09122 

8 

90878 

9 

52 

13  4 

46  56 

76782 

15 

23218 

85913 

23 

14087 

09131 

8 

90869 

8 

53 

12  56 

47  4 

76800 

16 

23200 

85940 

24 

14060 

09140 

8 

90860 

1 

54 

12  48 

47  12 

76817 

16 

23183 

859G7 

24 

14033 

09149 

8 

90851 

6 

55 

7  12  40 

4.47  20 

9.  768:55 

16 

10. 23165 

9. 85993 

24 

10.  14007 

10. 09158 

8 

9. 90842 

5 

56 

12  32 

47  28 

76852 

17 

23148 1 

86020 

25 

13980 

09168 

8 

90832 

4 

57 

12  24 

47  36 

76870 

17 

23130 

.  86046 

25 

13954 

09177 

9 

90823 

3 

58 

12  16 

47  44 

76887 

17 

23113 

86073 

26 

13927 

09186 

9 

90814 

2 

59 

12  8 

47  52 

76904 

17 

23096 

86100 

26 

13900 

09195 

9 

90805 

1 

60 

12  0 

48  0 

76922 

18 

23078 

86126 

27 

13874 

09204 

9 

90796 

0 
M. 

M. 

Hour  p.  M. 

Hour  A.  M. 

Cosine. 

Diff. 

Secant. 

Cotangent. 

Diff. 

Tangent. 

Cosecant. 

Diff.  j   Sine. 

lioc 

A 

A 

B 

B 

C 

C  ■    54°! 

Seconds  of  time ]'  1  -' 

3<    i'    j  .)•    6- 

J. 

Prop,  parts  of  cols. 

A 

2 
3 

1 

4 

7 
2 

7    9 
10    13 
3    5 

11  1  13 
17  1  20 

16 
23 
8 
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TABLE  44. 

Log. 

Sines,  Tangente,  and  Secants. 

tap 

X 

A 

B 

B 

C 

C        148°    1 

M. 

Hour  A.  H. 

Hour  P.  Si. 

Sine. 

Difl. 

Coeecaut. 

Tangent. 

Dlfl.  j  Cotangent. 

Secant. 

Difl. 

Cosine. 

M. 

0 

7  12    0 

4  48     0 

9. 76922 

0 

10.  23078 

9.86126 

0 

10. 13874 

10.09204 

T 

9.  90796 

60 

1 

11  62 

48    8 

76939 

0 

23061 

86153 

0 

13847 

09213 

0 

itU787 

59 

2 

U  44 

48  16 

76957 

1 

23043 

86179 

1 

13821 

09223 

0 

90777 

58 

3 

11  36 

48  24 

76974 

1 

23026 

86206 

1 

13794 

09232 

0 

90768 

57 

4 

11  28 

48  32 

76991 

1 

23009 

86232 

2 

13768 

09241 

90759 

56 
55 

5 

7  11  20 

4  48  40 

9.77009 

1 

10. 22991 

9.86259 

2 

10. 13741 

10. 09250 

9.90750 

6 

11  12 

48  48 

77026 

2 

22974 

86285 

3 

13715 

092.59 

/  J 

90741 

54 

7 

11    4 

48  56 

77043 

2 

22957 

86312 

3 

13688 

09269 

90731 

53 

8 

10  56 

49    4 

77061 

2 

22939 

86338 

4 

13662 

09278 

1 

90722 

52 

9 

10  48 

49  12 
4  49  20 

77078 

3 

22922 
10. 22905 

86365 

4 

13635 

09287 

.. 

907!:'. 

51 
50 

10 

7  10  40 

9. 77095 

3 

9.86392 

4 

10.  13608 

10.  09296 

~~2 

9. 90704" 

11 

10  32 

49  28 

77112 

3 

22888 

86418 

5 

13582 

09306 

2 

90694 

49 

12 

10  24 

49  36 

77130 

3 

22870 

86445 

5 

13555 

09315 

2 

90685 

48 

13 

10  16 

49  44 

77147 

4 

22853 

86471 

6 

13529 

09324 

2 

90*176 

47 

14 

10    8 

49  52 

77164 

4 

22836 

86498 

6 

7 

13502 
10. 13476 

09;i33 

2 
~~2 

90667 
9.90657 

46 
45 

15 

7  10    0 

4  50    0 

9.  77181 

4 

10.  22819 

9.86524 

10. 09343 

16 

9  62 

50    8 

77199 

5 

22801 

86551 

7 

13449 

09352 

2 

90«)4S 

44 

17 

9  44 

50  16 

77216 

6 

22784 

86577 

7 

13423 

09361 

3 

90639 

43 

18 

9  36 

50  24 

77233 

5 

22767 

86603 

8 

13397 

09370 

3 

906:10 

42 

19 
20 

9  28 
7    9  20 

50  32 
"4  50  40 

77250 

5 

22750 

86().30 

8 

13370 

09380 

3 

90620 

41 

9.  77268 

6 

10.22732 

9.86656 

9 

10.  1:1344 

10. 09389 

3 

9.90611 

40 

21 

9  12 

50  48 

77285 

6 

22715 

86683 

9 

i:«17 

09398 

3 

90ti02 

39 

22 

9    4 

50  56 

77302 

6 

22698 

86709 

10 

13291 

09408 

3 

90591; 

:i8 

23 

8  66 

51    4 

77319 

7 

22681 

86736 

10 

13264 

09417 

4 

9t>583 

37 

24 

8  48 

61  12 
4  51  20 

77336 

7 

22664 

86762 

11 
11 

132:i8 

09426 

4 

90.^74 

:i6 

'35' 

25 

7    8  40 

9. 77353 

7 

10. 22647 

9.  86789 

10.13211 

10. 09435 

4 

9.  90.5<Jo 

26 

8  32 

51  28 

77370 

7 

22630 

86815 

11 

13185 

09445 

4 

90.i.i5 

:i4 

27 

8  24 

51  36 

77387 

8 

22613 

86842 

12 

13158 

09454 

4 

90546 

:i3 

28 

8  16 

51  44 

774a5 

8 

22595 

•  \  86868 
•  86894 

12 

13132 

09463 

4 

tX>537 

32 

29 

8    8 

51  52 

77422 

8 

22578 

13 

13106 

09473 

5 

9<l.")-.'7 

31 

30 

7    8    0 

'4  52    b 

9.  77439 

9 

10.  22561 

9.  86921 

13 

10. 13079 

10.09482' 

5 

97Ti05l  s' 

:io 

31 

7  52 

52    8 

77466 

9 

22.>44 

86947 

14 

i:W53 

09491 

5 

9<1.501» 

29 

32 

7  44 

52  16 

77473 

9 

22527 

86974 

14 

13026 

09501 

5 

90499 

28 

33 

7  36 

52  24 

77490 

9 

22S10 

87000 

15 

13000 

09510 

6- 

904iH) 

27 

34 
35 

7  28 

52  32 

77507 

10 
10 

224^3 
10.  22476 

87027 
9.  87053 

15 
15 

12973 
10.  12947 

09520 
10.  Oit529 

5 
6 

90480 
9.90471 

26 
25 

7    7  20 

4  52  40 

9.  77524 

36 

7  12 

52  48 

77541 

10 

224.i9 

87079 

16 

12921 

09538 

6 

90462 

24 

37 

7    4 

52  66 

77558 

11 

22442 

87UX> 

16 

12894 

09548 

6 

90452 

23 

38 

6  66 

53    4 

77575 

11 

22425 

87132 

17 

12868 

09557 

6 

90443 

22 

39 

6  48 

53  12 

77592 

11 

22408 

87158 

17 

12842 

09566 

6 

9im;{4 

21 

40 

7    6  40 

4  53  20 

9.77609, 

11 

10.  22.391 

9.87185 

18 

10. 12815 

10. 0957H" 

6 

9. 5*0424 

20 

41 

6. 32 

53  28 

77626 

12 

22374 

87211 

18 

12789 

09M6 

6 

90415 

19 

42 

6  24 

53  36 

77<>43 

12 

22357 

872;-t8 

18 

12762 

0it.=>95 

7 

90405 

18 

43 

6  16 

53  44 

77660 

12 

22:140 

87264 

19 

127:« 

0il(i04 

7 

90:«I6 

17 

44 

6    8 

53  52 

77677 
9.  77694 

13 
13 

22323 
10.  22,306 

872<'0 
9.87317 

19 
20' 

12710 
10. 1268:5 

09614 
10^(ni623 

-I- 

90:5Sti 
979017; 

16 
15 

45 

7    6    0 

4  54    0 

46 

5  62 

54     8 

77711 

13 

22289 

87.343 

20  1       12(>57 

096:12 

7 

>Mi:;iis 

14 

47 

6  44 

54  10 

77728 

13 

22272 

87369 

21 

126:11 

09«U2 

7 

90;i.i8 

13 

48 

6  36 

54  24 

77744 

14 

22256 

87396 

21 

12604 

09651 

7 

iH»:i49 

12 

49 

5  28 

54  32 

77761 

14 

22239 

87422 

22 

12578 

09661 

8 

'.Ki.::i9 

11 

ir 

7    5  20 

4  64  40 

9. 77778 

14 

10.  22222 

9.  87448 

~l2 

10.  125.'i2 

10.lKt670 

8 

9790:1:10 

10 

51 

6  12 

54  4W 

77795 

15 

2220.-> 

87475 

22 

12525 

(KMiSO 

8 

9(.)320 

9 

62 

5    4 

64  56 

77812 

15 

22188 

87.501 

23 

12499 

09689 

8 

90311 

8 

53 

4  r>6 

55    4 

77829 

15 

22171 

87.527 

23 

12473 

0ft699 

8 

SMKlol 

7 

54 
65 

4  4S 
7    4  40 

55  12 
4  55  20 

77846 
9.  77862 

15 
16 

22154 

87.Vi4 
9.  87.'>8(t 

24 

24' 

12446 
10.  12420 

09708 
10.0».t718 

8 
9 

9. 90282 

6 
5 

10.221.38' 

56 

.      4  32 

55  28 

77879 

16 

22121 

87606 

25 

12:194 

(KI727_ 

9 

9027;i 

4 

57 

4  24 

55  36 

77896 

16 

22104 

87(>3;t 

25 

i2:u;7 

097:17 

9 

!HI26:! 

:i 

TiS 

4  16 

65  44 

77913 

16 

22087 

876.'i9 

26 

I2:«i 

09746 

9 

90254 

2 

fill 

4    8 

55  52 

77930 

17 

22070 

87685 

26 

12315 

«I7.')6 

9 

90244 

1 

(10 

1    0 

56    0 

77946 

17 

22054 

87711 

26 

1228U 

09765 

9 

9<I2:15 

0 

M. 

M. 

Hour  !•.  M. 

Hour  A.  M. 

(■(wIne. 

Din. 

6c«nt. 

rotancont. 

Din. 

Tangtiil. 

r<~<Tant. 

DiO. 

.=lne. 

lS6' 

A 

A 

B 

B 

c 

'■ 

.-.a- 

.-^(■coiiil*  of  time 

• 

A 

I'ltip.  )>«rtinif  c<il».     B 

2 
S 

1 

* 
7 
2- 

(1 

lU 

< 

4* 

S 
13 

11 

17 
C 

0> 

19 
20 

16 
23 

8 

— - 

TABLE  44. 
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Log. 

Sines,  Tangente,  and  Secants. 

s;" 

A 

A 

B 

B 

C 

C    142° 

M. 

0 

Hour  A.  M. 

Hour  p.  M. 

Sine. 

Difl. 

Cosecant. 

Tangent. 

Dia. 

Cotangent. 

Secant. 

Difl. 

Cosine. 

M. 
60 

7  4  0 

4  56  0 

9.  77946 

0 

10.  22054 

9.  87711 

0 

10. 12289 

10.  09765 

0 

9.  90235 

1 

3  52 

56  8 

77963 

0 

22037 

87738 

0 

12262 

09775 

0 

90225 

59 

2 

3  44 

56  16 

77980 

1 

22020 

87764 

1 

12236 

09784 

0 

90216 

ft8 

3 

3  36 

56  24 

77997 

1 

22003 

87790 

1 

12210 

09794 

0 

90206 

ft7 

4 

3  28 

56  32 

78013 

1 

21987 

87817 

2 

12183 

09803 

90197 

56 

6 

7  3  20 

4  56  40 

9. 78030 

1 

10. 21970 

9.  87843 

2 

10. 12157 

10.  09813 

9. 90187 

55 

6 

3  12 

56  48 

78047 

2 

21953 

87869 

3 

12131 

09822 

90178 

54 

7 

3  4 

56  56 

78063 

2 

21937 

87895 

3 

12105 

09832 

90168 

53 

8 

2  56 

57  4 

78080 

2 

21920 

87922 

3 

12078 

09841 

90159 

5? 

9 

2  48 

57  12 

78097 

2 

21903 

87948 

4 

12052 

09851 

90149 

51 

10 

7  2  40 

4  57  20 

9.78113 

3 

10.  21887 

9.  87974 

4 

10. 12026 

10.  09861 

9. 90139 

50 

11 

2  32 

57  28 

78130 

3 

21870 

88000 

5 

12000 

09870 

2 

90130 

49 

12 

2  24 

57  36 

78147 

3 

21853 

88027 

5 

11973 

09880 

2 

90120 

48 

13 

2  16 

57  44 

78163 

4 

21837 

■   88053 

6 

11947 

09889 

2 

90111 

47 

14 

2  8 

57  52 

78180 

4 

21820 

88079 

6 

11921 

09899 

2 

90101 

46 
45 

15 

7  2  0 

4  58  0 

9. 78197 

4 

10. 21803 

9.  88105 

7 

10. 11895 

10.  09909 

2 

9.  90091 

16 

1  52 

58  8 

78213 

4 

21737 

88131 

7 

11869 

09918 

3 

90082 

44 

17 

1  44 

58  16 

78230 

5 

21770 

88158 

7 

11842 

09928 

3 

90072 

43 

18 

1  36 

58  24 

78246 

5 

21754 

88184 

8 

11816 

09937 

3 

90063 

42 

19 

1  28 

58  32 

78263 

5 

21737 

88210 

8 

11790 

09947 

3 
3 

90053 
9. 90043 

41 

40 

20 

7  1  20 

4  58  40 

9. 78280 

5 

10. 21720 

9.  88236 

9 

10. 11764 

10. 09957 

21 

1  12 

58  48 

78296 

6 

21704 

88262 

9 

11738 

09966 

3 

90034 

39 

22 

1  4 

58  56 

78313 

6 

21687 

88289 

10 

11711 

09976 

4 

90024 

38 

23 

0  56 

59  4 

78329 

6 

21671 

88315 

10 

11685 

09986 

4 

90014 

37 

24 

0  48 

59  12 

78346 

7 

21654 

88341 

10 

11659 

09995 

4 

4 

90005 
9.  89995 

36 

35 

25 

7  0  40 

4  59  20 

9. 78362 

7 

10.  21638 

9.  88367 

11 

10. 11633 

10. 10005 

26 

0  32 

59  28 

78379 

7 

21621 

88393 

11 

11607 

10015 

4 

89985 

34 

27 

0  24 

59  36 

78395 

7 

21605 

88420 

12 

11580 

10024 

4 

89976 

33 

28 

0  16 

59  44 

78412 

8 

21588 

88446 

12 

11554 

10034 

5 

89966 

32 

29 

0  8 

59  52 

78428 

8 

21572 

88472 

13 

11528 

10044 

5 

89956 

31 

30 

7  0  0 

5  0  0 

9.  78445 

8 

10.  21555 

9.  88498 

13 

10. 11502 

10. 10053 

ft 

9.  89947 

30 

31 

6  59  52 

0  8 

78461 

9 

21539 

88524 

14 

11476 

10063 

5 

89937 

29 

32 

59  44 

0  16 

78478 

9 

21522 

88550 

14 

11450 

10073 

ft 

89927 

28 

33 

59  36 

0  24 

78494 

9 

21506 

88577 

14 

11423 

10082 

ft 

89918 

27 

34 

59  28 

0  32 

78510 

9 

21490 

88603 

15 

11397 

10092 

5 

89908 

26 

3ft 

6  59  20 

5  0  40 

9. 78527 

10 

10.  21473 

9.  88629 

15 

10. 11371 

10.  10102 

6 

9. 89898 

25 

36 

59  12 

0  48 

78543 

10 

21457 

88655 

16 

11345 

10112 

6 

89888 

24 

37 

59  4 

0  56 

78560 

10 

21440 

88681 

16 

11319 

10121 

6 

89879 

23 

38 

58  56 

1  4 

78576 

10 

21424 

88707 

17 

11293 

10131 

6 

89869 

22 

39 

58  4S 

1  12 

78592 

11 

21408 

88733 

17 

11267 

10141 

6 

89859 

21 

40 

6  58  40 

5  1  20 

9. 78609 

11 

10. 21391 

9. 88759 

17 

10. 11241 

10. 10151 

6 

9.  89849 

20 

41 

58  32 

1  28 

78625 

11 

21375 

88786 

18 

11214 

10160 

7 

89840 

19 

42 

58  24 

1  36 

78642 

12 

21358 

88812 

18 

11188 

10170 

7 

89830 

18 

43 

58  16 

1  44 

78658 

12 

21342 

88838 

19 

11162 

10180 

7 

89820 

17 

44 

58  8 

1  52 

78674 

12 

21326 

88864 

19 

11136 

10190 

7 

89810 

16 
15 

45 

6  58  0 

5  2  0 

9.  78691 

12 

10.  21309 

9. 88890 

20 

10.11110 

10. 10199 

7 

9.  89801 

46 

57  52 

2  8 

78707 

13 

21293 

88916 

20 

11084 

10209 

7 

89791 

14 

47 

57  44 

2  16 

78723 

13 

21277 

88942 

20 

11058 

10219 

8 

89781 

13 

48 

57  36 

2  24 

78739 

13 

21261 

88968 

21 

11032 

10229 

8 

89771 

12 

49 

57  28 

2  32 

78756 

13 

21244 

88994 

21 

11006 

10239 
10. 10248 

8 

89761 

11 
10 

50 

6  57  20 

5  2  40 

9. 78772 

14 

10. 21228 

9. 89020 

22 

10. 10980 

8 

9.  89752 

51 

57  12 

2  48 

78788 

14 

21212 

89046 

22 

10954 

10258 

« 

89742 

9 

52 

57  4 

2  56 

788P5 

14 

21195 

89073 

23 

10927 

U)268 

8 

S9733.' 

8 

53 

56  56 

3  4 

78821 

15 

21179 

89099 

23 

10901 

10275 

9 

S9722. 

7 

54 

56  48 

3  12 

78837 

-15 

21163 

89125 

24 

10875 

10288 

9 

89712 

6 

55 

6  56  40 

5  3  20 

9. 78853 

15 

10.21147 

9.  8915] 

24 

10. 10849 

10. 10298 

9 

,9.  89702 

0 

56 

56  32 

3  28 

,788^ 

15 

21131 

89177 

24 

10823 

10307 

9 

896P3 

4 

57 

56  24 

3  36 

78886 

16 

21114 

89203 

25 

10797 

10317 

9 

89683 

3 

58 

56  16 

3  44 

78902 

16 

21098 

89229 

2ft 

10771 

10327 

9 

89673 

2 

59 

56  8 

3  52 

78918 

16 

21082 

S9255 

26 

10745 

103;?7 

10 

89663 

1 

60 

56  0 

4  0 

78934 

16 

21066 

89281 

26 

10719 

10347 

10 

89653 

0 

M. 

Hour  p.  M. 

Hour  A.  M. 

Cosine. 

Diff. 

Secant. 

Cotangent. 

Diff. 

Tangent. 

Cosecant. 

Diff. 

Sine. 

M. 

127° 

A 

A 

B 

B 

C 

C      .., 

Seconds  of  lime  . 
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TABLE  44. 

Log.  Sine^,  Tangente,  and  Secants. 

8S° 

A 

A 

B           B 

C 

C     141° 

M. 

HOUTA.M. 

Hour  p.  M. 

Sine. 

Diff. 

Coaecaut. 

Tangent.  |  Did. 

Cotangent. 

Seeant. 

Diff. 

Cosine. 

M. 

0 

a  56  0 

5  4  0 

9.  78934 

0 

10. 21066 

9.  89281 

0 

10. 10719 

10. 10347 

0 

9.  89653 

60 

1 

55  52 

4  8 

78950 

0 

21050 

89307 

0 

10693 

10357 

0 

89043 

59 

2 

55  44 

4  16 

78967 

1 

21033 

89333 

1 

10667 

10367 

0 

89633 

58 

3 

55  36 

4  24 

78983 

1 

21017 

89359 

1 

10641 

10376 

1 

89624 

57 

4 

55  28 

4  32 

78999 

1 

21001 

89385 

2 

10615 

10386 

1 

89614 

r>6 

6 

6  55  20 

5  4  40 

9.  79015 

1 

10.  20985 

9.89411 

~2" 

10. 10589 

10.10396 

I 

9.  69604 

55 

6 

55  12 

4  48 

79031: 

2 

20969 

89437 

3 

10563 

10406 

1 

69594 

54 

7 

55  4 

4  56 

79047 

9 

20953 

89463 

3 

10537 

10416 

1 

89564 

53 

8 

54  56 

5  4 

79063 

2 

20937 

8iH89 

3 

10511 

10426 

1 

89574 

52 

9 

54  48 

5  12 

79079 

2 

20921 
10. 20905 

89515 
9.89.541 

4 
4 

10485 
10. 10459 

10436 
10.10446 

2 
2 

89564 
9. 89554 

51 
50' 

10 

6  54  40 

6  5  20 

'J.  79095 

3" 

11 

54  a2 

5  28 

79111 

3 

20889 

69567 

5 

10433 

10456 

2 

89544 

49 

IL- 

54  24 

5  36 

79128 

3 

20872 

89593 

5 

10407 

10466 

2 

89534 

48 

la 

54  16 

5  44 

79144 

3 

20856 

69619 

6 

10381 

10476 

2 

89524. 

47 

14 

54  8 

5  52 

79160 

4  ;   2U840 

89t>45 

6 

10355 

10486 

2 

895  N 

46 

15 

6  54  0 

5  6  0 

9.  79r76 

4' 

10.  20824 

9.  69671 

6 

10.  10329 

10.  10496 

3 

9.  695lt4' 

45 

16 

53  52 

6  8 

79192 

4 

20808 

89697 

7 

10303 

1050-5 

3 

89495 

44 

17 

53  44 

6  16 

79208 

5 

20792 

89723 

7 

10277 

ia515 

3 

89485 

43 

18 

53  36 

6  24 

79224 

5 

20776 

89749 

8 

10251 

10525 

3 

89475 

42 

19 

53  28 

6  32 

79240 

5 

20760 

89775 

8 

10225 

10535 

3 

8!;M6.5 

41 

20 

(>  53  20 

5  6  40 

'9.  79256 

5 

10.  20744 

9.  69801 

9 

10. 10199 

10. 10545 

3 

9.  894.55 

40 

21 

53  12 

6  48 

79272 

6 

20728 

,S9827 

9 

10173 

10555 

4 

89445 

39 

22 

53  4 

6  56 

79288 

6 

20712 

89653 

10 

10147 

10565 

4 

8943.5 

38 

23 

52  56 

7  4 

79304 

6 

20696 

89879 

10 

10121 

10576 

4 

89425 

37 

24 

62  48 

7  12 

79319 

6 

20681 

89905 

10 

10095 

10585 

4 

89415 

36 

25 

6  52  40 

5  7  20' 

9. 79335 

7 

10.  20665 

9.89931 

11 

10.  10069 

10. 10595 

4 

9.  89405 

;J5 

26 

52  32 

7  28 

79351 

7 

■  20649 

89957 

11 

10043 

10605 

4 

89395 

34 

27 

52  24 

7  36 

79367 

7 

20633 

89983 

12 

10017 

10615 

5 

89386 

33 

28 

52  16 

7  44 

79383 

7 

20617' 

90009 

12 

09991 

10625 

5 

89375 

32 

29 

62  8 

7  52 

79399 

8 

20601 

90O35 

13 

09966 

10636 

5 

89364 

31 

30 

6  52  0 

5  8  0 

9. 79415 

8  110.20585 

9.90061 

13 

10.  09939 

10. 10646 

5 

9.  89:i54 

30' 

31 

51  52 

8  8 

79431 

8 

20509 

90086 

13 

09914 

10666 

6 

89344 

29 

32 

51  44 

8  16 

79447 

8 

20553 

90112 

14 

09868 

10666 

5 

89:{34 

28 

33 

51  36 

8  24 

79463 

9 

20537 

90138  ;  14 

09862 

10676 

6 

89324 

27 

34 

51  28 

8  32 

79478 

9  I   2tt522 

90164   15 

09836 

1»>86 

6 

89314 

2(1 

35 

6  51  20 

5  8  40 

0.  79494 

9  jlO.  20.506 

9.90190  1  15 

10.  09810 

10.  10696 

6 

9.  69304 

2."> 

3(5 

51  12 

8  48 

79510 

10  <       20490 

90216  ,  16 

09784 

10706 

6 

89294 

24 

37 

51  4 

8  56 

7952(> 

10  ;   20474 

90242  16 

09758 

10716 

6 

89264 

23 

38 

50  56 

9  4 

79.542 

10 

2015« 

90268  16 

09732 

10f26' 

6 

89274 

22 

39 

50  48 

9  12 

79558 

10 

20442 

90294   17 

09706 

10736 

7 

89264 

21 

40 

6  50  40' 

5  9  20 

9.  79573 

11 

10.20427 

9.!I0320'|  17  ilO.  09660 

10.  10746 

7 

9.  89254 

20' 

41 

50  32 

9  28 

79589 

11 

20411 

90346 

18 

09654 

lOUfi 
IOTW 

7 

89244 

19 

4J 

60  24 

9  36 

79605 

11 

20395 

iK)371 

18 

09629 

7 

89233 

IS 

4:i 

50  16 

9  44 

79621 

11 

20379 

90397 

19 

OlKiOS 

10777 

7 

69223 

17 

44 

5U  8 

9  52 

79636 

12 

20364 

90423 

19 

09577 

10787 

7 

89213 

16 

4.') 

0'50  0 

5  lb  0 

9.  79652 

12 

10.20348 

'9V90449 

l9 

10.09551 

10.  10797 

"8" 

9.  69203 

l.=i 

411 

4y  52 

10  8 

79668 

12 

20332 

90475 

20 

Ot)526 

10807 

8 

69193 

14 

47 

4»  44 

10  16 

79684 

12 

2031(1 

90501 

20 

09499 

10817 

8 

8918.3 

13 

48 

49  36 

10  24 

796i)9 

IS 

20:{l)l 

iK)527 

21 

09473 

10827 

8 

89173 

12 

4)1 

49  2S 

10  32 

79715 

13 

202,H.5 

!t0553 

21 

09447 

10838 

8 

89162 

11 

50 

i]  49  20 

5  10  40 

it.  79731 

13' 

10.  20269 

9.  90,578" 

22 

10.  05*422 

10.  10848 

8 

9.69152 

10' 

51 

■I'.'  12 

10  48 

79746 

14 

20254 

'.HMHH 

22 

0tt396 

10658 

9 

69142 

9 

52 

49  4 

10  56 

79762 

14 

2023,S 

iK>tJ30 

22 

09370 

10868 

9 

.69132 

8 

5:5 

48  56 

11  4 

79778 

14 

20222 

906.56 

23 

09344 

10878 

U 

89122 

7 

54 

•18  4S 

11  12 

79793 

14 

20207 

90ti82 

23 

09318 

10888 

9 

69112 

6 

65 

6"4.S  40 

5  11  20 

9.79809 

15" 

10.  20191 

"9.  !K)708 

'24 

10. 09292 

10. 10899' 

9 

9.  .69101 

5 

5« 

4S  32 

11  28 

79825 

15 

20175 

!K)734 

24 

0}»2(«i 

lOIHRt 

9 

89091 

4 

57 

48  24 

11  36 

79840 

15 

20160 

90759 

25 

09241 

10919 

10 

6!H)61 

3 

58 

48  16 

11  44 

79856 

15 

20144 

90785 

25 

09215 

1092!! 

10 

6>I071 

2 

59 

48  « 

11  52 

79872 

16 

2012S 

5K)811 

26 

09189 

10940 

10 

89060 

1 

60 
M. 

48  0 

12  0 
Hour  A.¥. 

79887 

16 

20113 

90837 

26 

09163 

10960 

10 

89050 

0 
M. 

Hoiirr.M. 

Cmlni'. 

ma. 

Secant. 

Colangonl. 

Din. 

Tangent. 

Cuaocaiit. 

Diff. 

«'"'•• 

ISH- 

A 

A 

B           B 

V 

-   .'.    ....  , 

1-  1  » 

» 

10 
4 

4' 

&• 

e* 

14 

9 

I^tp.  imrl!*  nf  ci>N. 

; 

:>   i  4 
:t    « 
1     3 

IS 
6 

10 
18 
6 

12 

8 

TABLE  44. 
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Log. 

Siiie.s,  Tangents,  and  Secjinta. 

89° 

A 

A 

B 

B 

C 

C    140° 

M. 
0 

Hour  A.  M. 

Hour  p.  M. 

Sine. 

Diff. 

Cosecant. 

Tangent. 

Diff. 

Cotangent. 

Secant. 

Diff. 

Cosine. 

M. 

6  48  0 

5  12  0 

9.  79887 

0 

10. 20113 

9. 90837 

0 

10.09163 

10. 10950 

0 

9. 89050 

60 

1 

47  52 

12  8 

79903 

0 

20097 

90863 

0 

09137 

10960 

0 

89040 

59 

2 

47  44 

12  16 

79918 

1 

20082 

90889 

1 

09111 

10970 

0 

89030 

58 

8 

47  36 

12  24 

79934 

1 

20066 

90914 

1 

09086 

10980 

89020 

57 

4 

47  28 

12  32 

79950 

1 

20050 

90940 

2 

09060 

10991 

89009 

56 

0 

6  47  20 

5  12  40 

9.  79965 

1 

10. 20035 

9.  90966 

2 

10.  09034 

10.  11001 

9. 88999 

55 

6 

47  12 

12  48 

79981 

2 

20019 

90992 

3 

09008 

11011 

88989 

54 

7 

47  4 

12  56 

79996 

2 

20004 

91018 

3 

08982 

11022 

88978 

53 

8 

46  56 

13  4 

80012 

2 

19988 

91043 

3 

08957 

11032 

88968 

52 

9 
10 

46  48 

13  12 

80027 

2 

19973 

91069 

4 
4 

08931 
10.  0S9U5 

11042 

2 

88958 
9. 88948 

51 
50 

6  46  40 

5  13  20 

9. 80043 

3 

10. 19957 

9.  91095 

10. 11052 

2 

11 

46  32 

13  28 

80058 

3 

19942 

91121 

5 

08879 

11063 

2 

88937 

49 

12 

46  24 

13  36 

80074 

3 

19926 

91147 

5 

08853 

11073 

2 

88927 

48 

13 

46  16 

13  44 

80089 

3 

19911 

91172 

6 

08828 

11083 

9 

88917 

47 

14 

46  8 

13  52 

80105 

4 

19895 

91198 

6 

08802 

11094 
10. 11104 

~F 

88906 

46 
45 

15 

6  46  0 

5  14  0 

9.  80120 

4 

10. 19SS0 

9.  91224 

6 

10. 0S776 

9. 88§96 

16 

45  52 

14  8 

80136 

4 

19864 

912.50 

7 

08750 

11114 

3 

8888^ 

44 

17 

45  44 

14  16 

80151 

4 

19849 

91276 

7 

08724 

11125 

3 

88875 

43 

18 

45  36 

14  24 

80166 

5 

19834 

91301 

8 

08699 

11135 

3 

88865 

42 

19 

45  28 

14  32 

80182 

5 

19818 

91327 

8 

08673 

11145 

3 
3 

88855 

41 

20 

6  45  20 

5  14  40 

9. 80197 

5 

10. 19803 

9. 91353 

9 

10. 08647 

10.11156 

9.88844 

40 

21 

45  12 

14  48 

80213 

5 

19787 

91379 

9 

08621 

11166 

4 

88834 

39 

22 

45  4 

14  56 

80228 

6 

19772 

91404 

9 

08596 

11176 

4 

88824 

38 

23 

44  56 

15  4 

80244 

6 

19756 

91430 

10 

08570 

11187 

4 

88813 

37 

24 

44  48 

15  12 

80259 

6 

19741 

91456 

10 

08544 

11197 

4 

88803 

36 
35 

25 

6  44  40 

5  15  20 

9. 80274 

6 

10.  19726 

9.  91482 

11 

10.  08518 

10. 11207 

4 

9. 88793 

26 

44  32 

15  28 

80290 

7 

1971Cf 

91.507 

11 

08493 

11218 

5 

88782 

34 

27 

44  24 

15  36 

80305 

7 

19695 

91533 

12 

0S467 

11228 

5 

88772 

33 

28 

44  16 

15  44 

80320 

7 

19680 

91559 

12 

08441 

11239 

5 

88761 

32 

29 

44  8 

15  52 

80336 

~W 

19664 

91585 

12 
13 

08415 

11249 

5 

88751 
9. 88741 

31 
30 

30 

6  44  0 

5  16  0 

9.  80351 

10. 19649 

9.  91610 

10. 08390 

10. 112.59 

5 

31 

43  52 

16  8 

80366 

8 

19634 

91636 

13 

08364 

11270 

5 

88730 

29 

32 

43  44 

16  16 

80382 

8 

19618. 

91662 

14 

08338 

11280 

6 

88720 

28 

33 

43  36 

16  24 

80397 

8 

19603 

91688 

14 

08312 

11291 

6 

88709 

27 

34 

43  28 

16  32 

80412 

9 

19588 

91713 
9.  91739 

15 
15 

08287 
10. 08261 

11301 

6 

88699 
9.  88688 

26 
25 

35 

6  43  20 

5  16  40 

9. 80428 

9 

10. 19572 

10.  11312 

6 

36 

43  12 

16  48 

80443 

9 

19557 

91765 

15 

08235 

11322 

6 

88678 

24 

37 

43  4 

16  56 

80458 

9 

19542 

91791 

16 

08209  • 

11332 

6 

88668 

23 

38 

42  56 

17  4 

80473 

10 

19527 

91816 

16 

08184 

11343 

7 

88657 

22 

39 

42  48 

17  12 

80489 

10 

19511 

91842 
9.  9T868 

17 
17" 

08158 
10. 08132 

11353 

7 

88&47 

21 

40 

6  42  40 

5  17  20 

9.  80504 

10 

10. 19496 

10. 11364 

7 

9. 88636 

20 

41 

42  32 

17  28 

80519 

10 

19481 

91893 

18 

08107 

11374 

7 

88626 

19 

42 

42  24 

17  36 

80534 

11 

19466 

91919 

18 

08081 

11385 

1 

88615 

18 

43 

42  16 

17  44 

80550 

11 

19450 

91945 

18 

08055 

11395 

7 

88605 

17 

44 
45 

42  8 

17  52 

80565 
9.  80580 

11 

19435 

91971 
9. 91996 

19 

08029 

11406 

8 

88594 

16 

6  42  0 

5  18  0 

12 

10. 19420 

19 

10.  08004 

10. 11416 

8 

9. 88584 

15 

46 

41  52 

18  8 

80595 

12 

19405 

92022 

20 

07978 

11427 

8 

88573 

14 

47 

41  44 

18  16 

80610 

12 

19390 

92048 

20 

07952 

11437 

8 

88563 

13 

48 

41  36 

18  24 

80625 

12 

19375 

92073 

21 

07927 

11448 

8 

88552 

12 

49 

41  28 

18  32 

80641 

13 

19359 

92099 

21 

07901 

11458 

9 

88542 

11 

50 

6  41  20 

5  18  40 

9. 80656 

13 

10. 19344 

9.  92125 

21 

10.  07875 

10. 11469 

9 

9. 88531 

10 

51 

41  12 

18  48 

80671 

13 

19329 

92150 

22 

07850 

11479 

9 

88521 

9 

52 

41  4 

18  56 

80686 

13 

19314 

92176 

22 

07824 

11490 

9 

88510 

8 

53 

40  56 

19  4 

80701 

14 

19299 

92202 

23 

07798 

11501 

9 

88499 

7 

54 

40  48 

19  12 

80716 

14 

19284 

92227 

23 

07773 

11511 

9 

88489 

6 

oo 

6  40  40 

5  19  20 

9.  80731 

14 

10. 19269 

9. 92253 

24 

10. 07747 

10.11522 

10 

9.  88478 

b 

56 

40  32 

19  28 

80746 

14 

19254 

92279 

24 

07721 

11532 

10 

88468 

4 

57 

40  24 

19  36 

80762 

15 

19238 

92304 

24 

07696 

11543 

10 

88457 

3 

58 

40  16 

19  44 

80777 

15 

19223 

92330 

25 

07670 

11553 

10 

88447 

2 

59 

40  8 

19  52 

80792 

15 

19208 

92356 

25 

07644 

11564 

10 

88436 

1 

60 

40  0 

20  0 

80807 

15 

19193 

92381 

26 

07619 

11575 

10 

88425 

0 

M. 

Hour  p.  M. 

Hour  A.  M. 

Cosine. 

Dlff. 

Secant. 

Cotangent. 

Diff. 

Tangent. 

Cosecant. 

Diff. 

Sine. 

M. 

121)=> 

A 

A 

B 

B 

C 

C  ■  oO°j 

Seconds  of  time 

!• 

2. 

3« 

1- 

5'   6-  1  7'  1 

Prop,  parts  of  cols.^B 

2 
3 

1 

4 

6 
3 

6 
10 
i 

8 
IS 
6 

10 
16 

7 

12 
19 

8 

13 
23 
9 

21.:94°— 14- 


n 
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TABLE  U. 

Log. 

Sines,  Tangents,  and  Secants. 

40° 

A 

A 

B           B 

C 

C 

UV 

U. 

Hour  A.  M. 

Hour  r.  m. 

Sine. 

Dia. 

Cosecant. 

Tangent. 

Did. 

Cotangent. 

Secant. 

Difl. 

Cosine. 

M. 

0 

6  40  0 

5  20  0 

9. 80807 

0 

10. 19193 

9.  92381 

0 

10.  07619 

10. 11575 

0 

9.88425 

60 

1 

39  52 

20  8 

80822 

0 

19178 

92407 

0 

07593 

115is5 

0 

88415 

69 

2 

39  44 

20  16 

80837 

0 

1211>3 

92433 

1 

07567 

11596 

0 

88404 

68 

3 

39  36 

20  24 

80852 

1 

19148 

924.58 

1 

07.542 

11606 

88394 

67 

4 

39  28 

20  32 

80867 

1 

191.33 

92484 

2 

07516 

11617 

88383 

56 

5 

6  39  20 

5  20  40 

9.  80882 

1 

10. 19118 

9. 92510 

2 

10.  07490 

10. 11628 

T~ 

9.  .H8372 

55 

6 

39  12 

20  48 

80897 

1 

19103 

925;i5 

3 

07465 

11638 

88362 

54 

7 

39  4 

20  56 

80912 

2 

19088 

92561 

3 

07439 

11649 

88351 

53 

8 

38  56 

21  4 

80927 

2 

19073 

92587 

3 

07413 

11660 

88340 

52 

9 

38  48 

21  12 

80942 

2 

19058 

92612 

4 

07388 

11670 

88*50 

51 

10 

6  38  40 

5  21  20 

9. 80957 

2 

10. 19043 

9.  92638 

4 

10.  07362' 

10. 11681 

2" 

9.  88319' 

50 

11 

38  32 

21  28 

80972 

3 

19028 

9266;} 

5 

07:537 

11692 

2 

y8'.S08 

49 

12 

38  24 

21  36 

80987 

3 

19013 

92689 

5 

07311 

11702 

2 

i>8298 

48 

13 

38  16 

21  44 

81002 

3 

18998 

92715 

6 

07285 

11713 

2 

88287 

47 

14 

15 

38  8 

21  52 

81017 

3 

18983 

92740 

6 

07260 

11724 

3 
3 

88276 
9.  88266 

46 

6  38  0 

5  22  0 

9.  81032 

4 

10. 18968 

9. 92766 

6 

10. 072:54 

10. 117:54 

46 

16 

37  52 

22  8 

81047 

4 

18953 

92792 

7 

07208 

11745 

3 

88255 

44 

17 

37  44 

22  16 

81061 

4 

18939 

92817 

7 

07183 

11756 

3 

88244 

43 

18 

37  36 

22  24 

81076 

4 

18924 

92843 

8 

071.57 

11766 

3 

88234 

42 

19 

37  28 

22  32 

81091 

5 

18909 

92868 

8 

071.52 

11777 

3 

88223 

41 

20 

6  37  20 

5  22  40 

9.81106 

5 

10. 18894 

9.  92894 

9 

10. 07106 

10.11788 

9.  88212 

40 

21 

37  12 

22  48 

81121 

5 

18879 

92920 

9 

07080 

11799 

88201 

39 

22 

37  4 

22  56 

81136 

5 

18864 

92945 

9 

07055 

11809 

88191 

.38 

23 

36  56 

23  4 

81151 

6 

18849 

92971 

10 

07029 

11820 

88180 

37 

24 

36  4H 

23  12 

81166 

6 

188.34 

92996 

10 

07004 

11831 

88169 

36 

25 

6  36  40 

5  23  20 

9.81180 

6 

10.  18820 

9.  93022 

11 

10. 06978 

10.11842 

9.  88158 

36 

26 

36  32 

23  28 

81195 

6 

18805 

93048 

11 

06952 

11852 

5 

88148 

34 

27 

36  24 

23  30 

81210 

7 

18790 

93073 

12 

06927 

11863 

5 

88137 

.33 

28 

36  16 

23  44 

81225 

7 

18775 

93099 

12 

06!»01 

11874 

5 

88126 

32 

29 

36  8 

23  52 

81240 

7 

18760 

93124 

12 

06876 

1188.5 

5 

88115 

31 

30 

6  36  0 

5  24  0 

9.81254 

7 

10. 18746 

9.  93150 

13 

10.06850 

10.11895 

5- 

9.  8.S105 

30 

31 

:<5  52 

24  8 

81269 

8 

18731 

93175 

13 

06825 

11906 

6 

8.>*094 

29 

32 

35  44 

24  16 

81284 

8 

18716 

93201 

14 

06799 

11917 

6 

8f40.s:5 

28 

33 

35  36 

24  24 

81299 

8 

18701 

93227 

14 

06773 

11928 

6 

88072 

27 

34 

:i5  28 

24  32 

81314 

8 

18686 

93252 

14 

06748 

1 1939 

6 

88061 

26 

35 

6';«  20 

5  24  40 

"9.  81328 

9 

10. 18672 

9.  93278 

15 

10. 0(5722" 

10.11949 

6 

9.88051 

25 

3(i 

35  12 

24  48 

8l:«3 

9 

18657- 

93303 

15 

06697 

11960 

6 

88040 

24 

37 

35  4 

24  56 

81:J58 

9 

18642 

93329 

16 

06671 

11971 

7 

8802<t 

23 

3K 

■M   56 

25  4 

81372 

9 

18628 

93354 

16 

06646 

11982 

7 

88018 

22 

39 

34  48 

25  12 

81387 

10 

18613 

933S0 

17 

06620 

11993 

7 

8.SO07 

21 

40 

6  34  40 

5  25  20 

9.  81402 

10 

10. 18598 

9.  9;«06 

17 

10.  0(>594 

10.  12004 

7 

9.  871»it6 

'20' 

41 

34  32 

25  28 

81417 

10 

18583 

9;{431 

17 

0<i.569 

lauio 

7 

879.S5 

19 

42 

34  24 

25  36 

81431 

10 

18.569 

93457 

18 

0(h54:5 

12025 

8 

87975 

18 

41! 

34  16 

25  44 

81446 

11 

18.5.54 

93482 

18 

065  l.s 

120:56 

8 

879»>4 

17 

44 
45 

■M     8 

25  52 

81461 
9.  81475 

11 
11 

185.39 
10.  1S525 

9:5.508 
9.9:{533 

19 
19 

06492 
10.  06467 

12047 
10.  I20.5.S 

8 
8 

87953 
y.  87942 

16 
15 

6  .34'  0 

5  26  0 

4t; 

33  52 

26  8 

81490 

11 

18510 

9:5559 

20 

06441 

120(i9 

8 

879:51 

14 

47 

33  44 

26  16 

81505 

12 

18495 

9:J584 

20 

06416 

12080 

8 

87920 

13 

48 

3.3  36 

26  24 

81519 

12 

18481 

93610 

20 

06390 

12091 

9 

879051 

12 

49 

:«  28 

26  32 

815:« 

12 

18466 

936.36 

21 
21 

06364 
10. 06:5:59 

12102 
10.12113 

9 
9 

87898 
»787SS7 

11 
10 

50 

6  ;«  20 

5  26  40" 

9.81549 

12 

10.  18451 

9.9:1661 

51 

33  12 

26  48 

81.563 

13 

18437 

93687 

22 

06313 

12123 

9 

87877 

9 

52 

33  4 

26  56 

81578 

13 

18422 

93712 

22 

06288 

121:54 

9 

.H78tWi 

8 

63 

32  56 

27  4 

81592 

13 

18408 

93738 

23 

06262 

12145 

10 

87855 

7 

64 

32  48 

27  12 

81607 

13 

18393 

93763 

23 

W5237 

121.56 

10 

87844 

6 

66 

6  32  40 

5  27  20 

9.81622 

14 

10.  18378 

9.  93789 

23 

10.06211 

10. 12167 

10 

a87.s.!:t 

5 

66 

32  32 

27  28 

81636 

14 

18.364 

93814 

24 

061 8«> 

12178 

10 

.S7S22 

4 

57 

32  24 

27  36 

81t)51 

14 

IKMll 

9.3X40 

24 

061  <«) 

12189 

10 

vS7.'<ll 

3 

5S 

32  16 

27  44 

81t)65 

14 

18;»5 

93865 

25 

061:5.5 

12200 

10 

><7M>I 

2 

.'59 

32  8 

27  52 

81880 

16 

18;J20 

93891 

25 

0610!> 

12211 

11 

87789 

1 

«0 

32  0 

28  0 

81694 

16 

18306 

9:5916 

26 

06084 

12222 

U 

87778 

0 

u. 

ISO' 

Hour  r.  H, 

Hour  A.  u. 

Codne. 

Did. 

PUCAIII. 

Colanconl.'DKI. 

Tangi'nt. 

C<ji«c«nt, 

Did. 

sine. 

M. 

4»^ 

A 

A 

B            B 

0 

C 

Swoniln ot  lime 1  !■    «•  1  !■   4-   &•   0-  1  ;•  | 

I.V 
rroj>,  p«ru  of  <-ol».^B 

Ic 

'i 
S 

1 

4  I   «     7  1   »    11  1  13 
r.  1  lU    19    Hi    ID    l-J 

3     4.6     7  j   8     V 

TABLE  44. 
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Log. 

Sines,  Tangents,  an 

1  Secants. 

41° 

A 

A 

B 

B       c 

C    ISS" 

M. 

Hour  A.  M. 

Hour  p.  M. 

Sine.    DiS 

Cosecant. 

Tangent. 

Difl. 

Cotangent 

Secant. 

Difl. 

Cos-inu. 

M. 

0 

6  32  0 

5  28  0 

9. 81694 

0 

10. 18306 

9. 93916 

0 

10.  06084 

10. 12222 

0 

9. 87778 

60 

1 

31  52 

28  8 

81709 

0 

18291 

93942 

0 

06058 

12233 

0 

87767 

.59 

'2. 

31  44 

28  16 

81723 

0 

18277 

93967 

1 

06033 

12244 

0 

87756 

58 

3 

31  36 

28  24 

81738 

1 

18262 

93993 

1 

06007 

12255 

87745 

57 

4 
5 

31  28 

28  32 

81752 

1 

18248 

94018 

2 

05982 

12266 

— ]- 

87734 
9. 87723 

56 
55 

6  31  20 

5  28  40 

9. 81767 

1 

10. 18233 

9.94044 

2 

10. 05956 

10. 12277 

6 

31  12 

28  48 

81781 

1 

18219 

94069 

3 

05931 

12288 

87712 

54 

/ 

31  4 

28  56 

81796 

2 

18204 

94095 

3 

05905 

12299 

87701 

5S 

8 

30  56 

29  4 

81810 

2 

18190 

94120 

3 

05880 

12310 

87690 

5>? 

9 
10 

30  48 

29  12 

81825 

2 
2 

18175 
10.18161 

94146 

4 

058.54 

12321 

2 

87679 

51 

6  30  40 

5  29  20 

9. 81839 

9.94171 

4 

10.  05829 

10. 12332 

2 

9.  87668 

50 

11 

30  32 

29  28 

81854 

3 

18146 

94197 

5 

05803 

12343 

7. 

87657 

49 

12 

30  24 

29  36 

81868 

3 

18132 

94222 

5 

05778 

12354 

2 

87646 

48 

13 

30  16 

29  44 

81882 

3 

18118 

94248 

6 

05752 

12365 

2 

87635 

47 

14 
15 

30  8 

29  52 

81897 

3 

18103 

94273 

6 

05727 

12376 

3 

87624 

46 

6  30  0 

5  30  0 

9. 81911 

4 

10. 18089 

9.  94299 

6 

10. 05701 

10. 12387 

3 

9.  87613 

45 

16 

29  52 

30  8 

81926 

4 

18074 

94324 

7 

05676 

12399 

3 

87601 

44 

IV 

29  44 

30  16 

81940 

4 

18060 

94350 

7 

05650 

12410 

3 

87590 

43 

18 

29  36 

30  24 

81955 

4 

18045 

94375 

8 

05625 

12421 

3 

87579 

■^9. 

19 

29  28 

30  32 

81969 

5 
5 

18031 

94401 

8 

05599 

12432 

4 

87568 

41 

20 

6  29  20 

5  30  40 

9.  81983 

10. 18017 

9.  94426 

8 

10. 05574 

10. 12443 

4 

9. 87557 

40 

21 

29  12 

30  48 

81998 

5 

18002 

94452 

9 

05548 

12454 

4 

87546 

.39 

22 

29  4 

30  56 

82012 

6 

17988 

94477 

9 

05523 

12465 

4 

87535 

38 

23 

28  56 

31  4 

82026 

5 

17974 

94503 

10 

05497 

12476 

4 

87524 

37 

24 

28  48 

31  12 

82041 

6 

17959 

94528 

10 

05472 

12487 

4 

87513 

36 

25 

6  28  40 

5  31  20 

9.  82055 

6 

10. 17945 

9.  94554 

11 

10. 05446 

10. 12499 

5 

9. 87501 

35 

26 

28  32 

31  28 

82069 

6 

17931 

94579 

11 

05421 

12510 

5 

87490 

34 

27 

28  24 

31  36 

82084 

6 

17916 

•  94604 

11 

05396 

12521 

5 

87479 

.33 

28 

.  28  16 

31  44 

82098 

7 

17902 

94630 

12 

05370 

12532 

5 

87468 

32 

29 

28  8 

31  52 

82112 

7 

17888 

94655 

12 

05345 

12543 

5 

87457 

31 

30 

6  28  0 

5  32  0 

9. 82126 

y 

10. 17874 

9.  94681 

13 

10.  05319 

10. 12554 

6 

9.  87446 

30 

31 

27  52 

32  8 

82141 

7 

17859 

94706 

13 

05294 

12566 

6 

87434 

29 

32 

27  44 

32  16 

82155 

8 

17845 

94732 

14 

05268 

12577 

6 

87423 

28 

33 

27  36 

32  24 

82169 

8 

17831 

94757 

14 

05243 

12588 

6 

87412 

27 

34 

27  28 

32  32 

82184 

8 

17816 

94783 

14 

05217 

12599 

6 

87401 

26 

35 

6  27  20 

5  32  40 

9.  82198 

8 

10. 17802 

9.  94808 

15 

10.  05192 

10. 12610 

7 

9. 87390 

25 

36 

27  12 

32  48 

82212 

9 

17788 

94834 

15 

05166 

12622 

7 

87378 

24 

37 

27  4 

32  56 

82226 

9 

17774 

94859 

16 

05141 

12633 

7 

87367 

23 

38 

26  56 

33  4 

82240 

9 

17760 

94884 

16 

05116 

12644 

7 

87356 

22 

39 

26  48 

33  12 

82255 

9 

17745 

94910 

17 

05090 

12655 

7 

87345 

21 

40 

6  26  40 

5  33  20 

9.  82269 

10 

10. 17731 

9.  94935 

17 

10. 05065 

10. 12666 

7 

9.  87334 

20 

41 

26  32 

33  28 

82283 

10 

17717 

94961 

17 

05039 

12678 

8 

87322 

19 

42 

26  24 

33  36 

82297 

10 

17703 

94986 

18 

05014 

12689 

8 

87311 

IS 

43 

26  16 

33  44 

82312 

10 

17689 

95012 

18 

04988 

12700 

8 

87300 

17 

44 
45 

26  8 

33  52 

82326 

10 

17674 

95037 

19 

04963 

12712 

8 

8 

87288 
9.  87277 

16 
15 

6  26  0 

5  34  0 

9.  82340 

11 

10. 17660 

9. 95062 

19 

10. 04938 

10. 12723 

46 

25  52 

34  8 

82354 

11 

17646 

95088 

20 

•  04912 

12734 

9 

87266 

14 

47 

25  44 

34  16 

82368 

11 

17632 

95113 

20 

04887 

12745 

9 

87255 

13 

48 

25  36 

34  24 

82382 

11 

17618 

95139 

20 

04861 

12757 

<i 

87243 

12 

49 

25  28 

34  32 

82396 

12 

17604 

95164 

21 

04836 

12768, 

9 

87232 

11 

50 

6  25  20 

6  34  40 

9. 82410 

12 

10. 17590 

9. 95190 

21 

10. 04810 

10. 12779 

9 

9.  87221 

10 

51 

25  12 

34  48 

82424 

12 

17576 

95215 

22 

04785 

12791 

10 

87209 

9 

52 

25  4 

34  56 

82439 

12 

17561 

95240 

22 

04760 

12802 

10 

87198 

8 

53 

24  56 

35  4 

82453 

13 

17547 

95266 

22 

04734 

12813 

10 

87187 

7 

54 

24  48 

35  12 

82467 
9.  82481 

13 

17533 

95291 

23 

04709 

12825 

10 

87175 

6 

55 

6  24  40 

5  35  20 

13 

10. 17519 

9.95317 

23 

10. 04683 

10. 12836 

10 

9.  87164 

5 

56 

24  32 

35  28 

82495 

13 

17505 

95342 

24 

04658 

12847 

10 

87153 

4 

57 

24  24 

35  36 

82509 

14 

17491 

95368 

24 

04632 

12859 

11 

87141 

3 

58 

24  16 

35  44 

82523 

14 

17477 

95393 

25 

04607 

12870 

11 

87130 

2 

59 

24  8 

35  52 

82537 

14 

17463 

95418 

25 

04582 

12881 

11 

87119 

1 

60 

24  0 

36  0 

82551 

14 

17449 

95444 

25 

04556 

12893 

11 

87107 

0 
M. 

M. 

Hour  p.  M. 

Hour  A.M. 

Cosine. 

Diff. 

Secant. 

Cotangent. 

Dia. 

Tangent. 

Cosecant. 

Difl. 

Sine. 

131° 

A 

K 

B 

B         C 

c  ■ 

48° 

Si-i-..nds,,f  lime  .. 

I' 

... 

:i' 

4> 

5-  1  «■ 

;.  1 

Prop,  parts  of  cols 

I 

2 
3 
2 

4 
6 
3 

5 
10 
4 

7 

13 
C 

9 
16 

7 

11 

12 
22 

10 
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TABLE  44. 

Log. 

3inee,  Tangenta,  and  Secants. 

if 

A 

A 

B                            B 

c 

C 

1SJ° 

M. 

Hour  A.  M. 

Hour  P.M. 

Sine.      1  Diet. 

Cosecant. 

Tangent.  1  Dill. !  Cotangent 

Secant. 

iDiff.l     Cosine. 

M. 

60 

0 

6  24     0 

5  36    0 

9.  82551 

0 

10.  17449 

9.9>444  1     0  llO.  04556 

10. 12893 

0  '  9.  87107 

1 

23  52 

36    8 

82565 

0 

17435 

95469 

0 

04531 

12904 

0       87096 

59 

2 

23  44 

36  16 

82579 

0 

17421 

95495 

1 

045a5 

12915 

0  i      87085 

58 

3 

23  36 

36  24 

82593 

1 

17407 

9.5520 

1 

04480 

12927 

1 

87073 

57 

4 
5 

23  28 

36  32 

82607 

1 
1 

17393 
10. 17379 

95545 
9.95571 

2 
2 

044.55 
10. 04429 

129:58 
10. 129.50 

1 

1 

87062 
9. 870.50 

56 
.55" 

(.  2;;  20 

5  36  40 

9. 82621 

6 

23  12 

36  48 

826.35 

1 

17:^65 

95596 

3 

04404 

12961 

1 

870:59 

.54 

7 

23    4 

36  56 

82649 

2 

17:«1 

95622 

3 

04378 

12972 

1 

87028 

53 

8 

22  56 

37    4 

82663 

2 

17337 

95647 

3 

04:5.53 

12984 

2 

87016 

52 

9 

22  48 

37  12 

82677 

2 

17323 

95672 

4 

04328 

12995 

2  1      87005 

51 

10 

'6  22  40 

5  37  20 

9.  82691 

2 

10. 17309 

9. 95698 

4 

10. 04302 

10.  1.3007 

2 

9.  86993 

50 

11 

22  32 

37  28 

82705 

3 

17295 

95723 

5 

04277 

i:501S 

2 

86982 

49 

12 

22  24 

37  36 

82719 

3 

17281 

95748 

5 

04252 

1:50.30 

2 

86970 

48 

13 

22  16 

37  44 

82733 

3 

17267 

95774 

5 

04226 

13041.< 

3 

86959 

47 

14 

22    8 

37  52 

82747 

3 

17253 

95799 

6 

04201 

i:5a53 

3 

86947 

46 

15 

6  22    0 

5  38    0 

9.  82761 

3 

10. 17239 

9. 95825 

6 

10.04175 

10.  i:50(M 

3 

9.  869:5*} 

4.5 

16 

21  52 

38    8 

82775 

4 

17225 

95850 

7 

041.50 

13076 

3 

86924 

44 

17 

21  44 

38  16 

82788 

4 

17212 

95875 

7 

04125 

i:5087 

3 

86913 

43 

18 

21  36 

38  24 

82802 

4 

17198 

95901 

8 

(W099 

1.3098 

3 

86902 

42 

19 

21  28 

38  32 

82816 

4 

17184 

95926 

8 

04074 

13110 

4 

86890 

41 

20 

6  21  20 

5  38  40 

9. 82830 

6 

10. 17170 

9.  95952 

8 

10.04048 

10.  13121 

4 

9.  86879 

40" 

21 

21  12 

.38  48 

82844 

5 

ni.w 

95977 

9 

04023 

13133 

4 

86867 

:59 

22 

21     4 

38  56 

82858 

5 

17142 

96002 

9 

0.3998 

1314.5, 

4 

86855 

38 

23 

20  56 

39    4 

82872 

5 

17128 

96028 

10 

0.3972 

131.56* 

4 

■    86844 

37 

24 

20  48 

39  12 

82885 

6 

17115 

96053 

10 

03947 

13168 

5 

86832 

;56 

25 

6  20  40" 

5  39  20 

9. 82899 

6 

10.17101 

9.  96078 

11 

10.  03922 

lO. 13179 

6 

9.86821 

:56" 

2(! 

30  32 

39  28 

82913 

6 

17087 

96104 

11 

03896 

i:5191 

5 

86809 

.34 

27 

20  24 

39  36 

82927 

6 

17073 

96129 

11 

03871 

13202 

5 

86798 

33 

28 

20  16 

39  44 

82941 

6 

17a59 

961.55 

12 

0;5845 

i:5214 

5 

86786 

32 

29 

20    8 

39  52 

82955 

_7_ 

17045 

9»J180 

12 

03820 

13225 

6 

86775 

31 

30 

6  20    0 

5  40    0" 

9.  82968 

7 

10.  17032 

9.96205 

13 

10. 03795 

10.1.32.57 

6 

9.  8676:5 

:50 

31 

19  52 

40    8 

82982 

7 

17018 

96231 

13 

03769 

1.3248 

6 

8675L' 

2it 

32 

19  44 

40  16 

82996 

7 

17004 

962.56 

14 

03744 

1:5260 

6 

86740 

28 

33 

19  36 

40  24 

83010 

8 

16990 

96281 

14 

03719 

13272 

6 

86728 

27 

34 

19  28 

40  32 

8;«)23 

8 

16977 

mm- 

14 

03693 

13263 
10.  1.5295 

7 

86717 

26 

36' 

6  19  20 

5  40"40' 

9. 83037 

8 

10. 16963' 

9.  9*5332 

15 

10.  0.3668 

7 

9. 86705 

25 

36 

19  12 

40  48 

83051 

8 

16949 

96:«7 

15 

0.3643 

1:5.306 

7 

86694 

24 

37 

19    4 

40  56 

83065 

8 

169:«) 

96.3*3 

16 

03617 

1:5:518 

7 

86682 

2:i 

38 

18  5»> 

41    4 

a3078 

9 

16922 

9»>408 

16 

0:5.592 

133:50 

7 

86670 

22 

39 

18  48 

41  12 

83092 

9 

16908 

964.33 

16 

0:5.567 

1.3:541 

8 

86659 

21 

40 

6  18  40 

5  41  20 

9. 83106 

9 

10. 16894 

9.96459 

17 

10.0:5.541 

10. 1.3:553 

8 

9.86647 

20" 

41 

18  32 

41  28 

83120 

9 

16880 

96484 

17 

0:5.5H> 

13866 

8 

866.35 

19 

42 

IS  24 

41  .36 

83133 

10 

16867 

96.510 

18 

0:5490 

i:5376 

8 

86t>24 

18 

43 

18  16 

41  44 

83147 

10 

16S53 

96535 

18 

0.34»>.5 

i:i:i.s.s 

8 

86<>12 

17 

44 

18     8 

41  52 

a3i6i 

10 

lti8,39 

96560 

19 

0.M40 

i:i4(X) 

8 

86«>0(l 

16 

45 

"6  18    0 

5  42    0 

9.8.3174 

10 

10.  16826 

9. 9t»86 

-19- 

10.0.5414 

10. 1:5411 

9 

"9.  8a58<l 

15 

46 

17  52 

42    8 

83188 

11 

16812 

9661 1 

19 

0:5.389 

1.3423 

9 

86577 

14 

47 

17  44 

42  16 

83202 

11 

16798 

966.56 

20 

0:5364 

1:54:55 

9 

86.5^5 

13 

48 

17  36 

42  24 

83215 

11 

16785 

!»6li62 

20 

0.^3:58 

i:5446 

9 

811554 

12 

49 

17  28 

42  32 

83229 

11 

16771 

966K7 

21 

a3.313 

13458 

9 

86.542 

11 

50" 

6  "17  20 

5  42  40 

9783242 

11 

10. 16758 

9.96712 

21 

10. 6.3288 

10.  13470 

10 

9.  865:50 

10" 

51 

17  12 

42  48 

83256 

12 

16744 

9t!738 

22 

03262 

1.5482 

10 

8f>.5  IS 

9 

52 

17     4 

42  66 

83270 

12 

167.((l 

9676.3 

22 

0;52:i7 

1:5493 

10 

S(>.V»7 

8 

53 

16  56 

43    4 

8.3283 

12 

16717 

96788 

22 

0.5212 

i:5.5a5 

10 

S6495 

7 

54 

16  48 

43  12 

8.3297 

12 

16703 

96S14 

23 

031,S6 

1:55 17 

10 

S6483 

6 

!V> 

6  16  40 

5  43  20 

9.  8.3310 

13 

10.  166VH) 

9.  i»»;S39 

23' 

iao.5i6r 

10.  1:5.528 

11" 

9.  8(5472 

5 

56 

16  3i; 

43  28 

8;«24 

13 

1667t> 

!«iSti4 

24 

031:56 

1:1.540 

11 

.•^tMtlO 

4 

57 

16  24 

43  36 

8.33:{8 

13 

l(Mi62 

96SSH) 

24 

03110 

1:5.5.52 

1 1   1      86448  1 

3 

58 

16  16  1 

43  44 

a3.35l 

13 

16(M'.l 

1I6915 

2.5 

0:508.5 

i:i5<>4 

11 

8»M:5«1 

2 

59 

16     8 

43  52 

83.365 

14 

166;« 

9ti940     25 

03060 

13576 

11 

86425 

1 

60 
H. 

16    0 

44     0 

8,3378 

14 

16622 

<H)1>66     25 

o:5o:54 

i:5587 

12 

86413 

0 
u. 

Hour  r.M 

Hour  A.  M. 

Coaliic. 

ma. 

Secant. 

i'uianf(ent.|DIIT.|  Tangent. 

Cosecant. 

Dia. 

Sine. 

"its' 

A 

A 

B                            B       " 

C 

0 

«j 

.Si.e<>nil!<  of  time !•    I*  -'    1    •' 

4< 

6< 

9 

7 

6> 

7. 

(A   1       J 

I'nip.  imrtaol  iolii.<  11  1      3 

(C   [       1 

1 

7 
IS 
t 

10 
I'J 

■a 

10 

TABLE  44. 
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I^g. 

Sines,  Tangents,  and  Secants. 

M° 

A 

A 

B 

B 

C 

C    136° 

M. 

0 

Hour  A.  M. 

Hour  p.  M. 

Sine. 

Difl. 

Cosecaut. 

Tangent. 

Diff. 

Cotangent. 

Secant. 

Diff. 

Co.«ine. 

M. 

6  16  0 

5  44  0 

9. 83378 

0 

10. 16622 

9. 96966 

0 

10. 03034 

10. 13587 

0 

9. 86413 

m 

1 

15  52 

44  8 

83392 

0 

16608 

96991 

0 

03009 

13599 

0 

86401 

59 

2 

15  44 

44  16 

83405 

0 

16595 

97016 

1 

02984 

13611 

0 

86389 

58 

3 

15  36 

44  24 

83419 

1 

16.581 

97042 

1 

02tt58 

13623 

86377 

57 

4 

15  28 

44  32 

83432 

1 

16568 

97067 

2 

02933 

13634 

86366 

56 

5 

6  15  20 

5  44  40 

9.  83446 

1 

10. 16554 

9.  97092 

2 

10.  02908 

10. 13646 

9.  86354 

.55 

6 

15  12 

44  48 

83459 

1 

16.541 

97118 

3 

02882 

13658 

86342 

.54 

7 

15  4 

44  56 

83473 

2 

16527 

97143 

3 

02857 

13670 

86330 

53 

8 

14  56 

45  4 

83486 

2 

16514 

97168 

3 

02832 

13682 

2 

86318 

52 

9 

14  48 

45  12 

83500 

2 

16500 

97193 

4 

02807 

1.3694 

2 

86306 

51 

10 

6  14  40 

5  45  20 

9.  83513 

2 

10. 16487 

9.  97219 

4 

10. 02781 

10. 13705 

9 

9. 86295 

,50 

n 

14  32 

45  28 

83527 

2 

16473 

97244 

5 

027.56 

13717 

2 

86283 

49 

12 

14  24 

45  36 

83540 

3 

16460 

97269 

5 

02731 

13729 

2 

86271 

48 

13 

14  16 

45  44 

83554 

3 

16446 

97295 

5 

027a5 

13741 

3 

86259 

47 

14 

14  8 

45  52 

83567 

3 

16433 

97320 

6 

02680 

137.53 

10. 13765" 

3 
3 

86247 
9. 86235 

46 

45 

15 

6  14  0 

5  46  0 

9.  83581 

3 

10.16419 

9. 97345 

6 

10.  026.55 

16 

13  52  1   46  8 

83.594 

4 

16406 

97371 

7 

02629 

13777 

3 

86223 

44 

17 

13  44    46  16 

83608 

4 

16392 

97396 

7 

02604 

13789 

3 

86211 

43. 

18 

13  36    46  24 

83621 

4 

16379 

97421 

8 

02579 

13800 

4 

86200 

42 

19 

13  28    46  32 

83634 

4 
4 

16366 

97447 

8 

02553 

1.3812 

4 

86188 

41 

20 

6  13  20  5  46  40 

9.  83648 

10. 16,352 

9.  97472 

8 

10.  02528 

10. 13824 

4 

9. 86176 

40 

21 

13  12    46  48 

83661 

5 

16339 

97497 

9 

02503 

13836 

4 

86164 

39 

22 

13  4    46  56 

83C74 

5 

16326 

97523 

9 

02477 

13848 

4 

.S6152 

38 

23 

12  56    47  4 

83688 

5 

16312 

97548 

10 

02452 

1.3860 

5 

86140 

37 

24 

12  48    47  12 

83701 

5 
6 

16299 

97573 

10 
11 

02427 

13872 • 

5 
.5, 

,S6128 

36 

25 

6  12  40  j  5  47  20 

9.  83715 

10. 16285 

9.  97598 

10.  02402 

10. 13884 

9.86116 

35 

26 

12  32 

47  28 

83728 

6 

16272 

97624 

11 

02376 

13896 

5 

86104^ 

34 

27 

12  24 

47  36 

83741 

6 

16259 

97049 

11 

02351 

1.3908 

5 

86092 

.33 

28 

12  16 

47  44 

83755 

6 

16245 

97674 

12 

02326 

13920 

6 

86080 

32 

29 

12  8 

47  52 

83768 

6 

16232 

97700 

12 

02300 

1.3932 

6 

86068 

31 

80 

6  12  0 

5  48  0 

9.  83781 

/ 

10. 16219 

9. 97725 

13 

10.  02275 

10.  13944 

6 

9. 86056 

,30 

31 

11  52 

48  8 

83795 

1 

16205 

97750 

13 

02250 

13956 

6 

86044 

29 

32 

11  44 

48  16 

83808 

7 

16192 

97776 

13 

02224 

13968 

6 

86032 

28- 

33 

11  36 

48  24 

83821 

16179- 

97801 

14 

02199 

13980 

7 

86020 

27 

34 
35 

11  28 

48  32 

83834 

8 

16166 

97826 

14 

02174 

13992 

7 

86008 

26 

6  11  20 

5  48  40 

9.  83848 

8 

10. 16152 

9. 97851 

15 

10.  02149 

10. 14004 

7 

9. 8.5996 

25 

36 

11  12 

48  48 

83861 

8 

16139 

97877 

15 

02123 

14016 

7 

85984 

24 

37 

11  4  1   48  56 

83874 

8 

16126 

97902 

16 

02098 

14028 

7 

85972 

23 

38 

10  56  1   49  4 

83887 

8 

16113 

97927 

16 

02073 

14040 

8 

85960 

22 

39 

40 

10  48    49  12 

83901 

9 

16099 

97953 

16 

02047 

14052 

8 

85948 

21 

6  10  40  5  49  20 

9. 83914 

9 

10. 16086 

9. 97978 

17 

10. 02022 

10. 14064 

8 

9.  85936 

20 

41 

10  32 

49  28 

83927 

9 

16073 

98003 

17 

01997 

14076 

8 

85924 

19 

42 

10  24 

49  36 

83940 

9 

16060 

98029 

18 

01971 

14088 

8 

85912 

18 

43 

10  16 

49  44 

83954 

10 

16046 

980.54 

18 

01946 

14100 

9 

85900 

17 

44 

10  8 

49  52 

83967 

10 

16033 

98079 

19 

01921 

14112 

9 

85888 

16 

45 

6  10  0 

5  50  0 

9. 83980 

10 

10. 16020 

9. 98104 

19 

10.  01896 

10. 14124 

9 

9.  85876 

15 

46 

9  52 

50  8 

83993 

10 

16007 

98130 

19 

01870 

14136 

9 

85864 

14 

47 

9  44 

50  16 

84006 

10 

15994 

98155 

20 

01845 

14149 

9 

85861 

13 

48 

9  36 

50  24 

84020 

11 

1.5980 

98180 

20 

01820 

14161 

10 

85839 

12 

49 

9  28 

50  32 
5  50  40 

84033 
9.  84046 

11 
11 

15967 

98206 

21 

01794 

14173 

10 
10 

85827 

11 

50 

6  9  20 

10. 1.5954 

9. 98231 

21 

10.01769 

10.  14185 

9. 85815 

10 

51 

9  12 

50  48 

84059 

11 

1.5941 

98256 

22 

01744 

14197 

10 

85803 

9 

52 

9  4 

50  56 

84072 

12 

1.5928 

98281 

22 

01719 

14209 

10 

85791 

8 

53 

8  56 

51  4 

84085 

12 

15915 

98307 

22 

01693 

14221 

11 

85779 

1 

54 

8  48 

51  12 

84098 

12 

15902 

98.332 

23 

01668 

14234 

11 

85766 

6 

55 

6  8  40 

5  51  20 

9.84112 

12 

10. 15888 

9. 98357 

23 

10.  01643 

10. 14246 

11 

9.  85754 

5 

56 

8  32 

51  28 

84125 

12 

15875 

98383 

24 

01617 

142.58 

11 

85742 

4 

57 

8  24 

51  36 

84138 

13 

15862 

98408 

24 

01.592 

14270 

11 

85730 

3 

58 

8  16 

51  44 

84151 

13 

15849 

98433 

24 

01567 

14282 

12 

8.5718 

2 

59 

8  8 

51  52 

84164 

13 

15836 

98458 

25 

01542 

14294 

12 

85706 

1 

60 

8  0 

52  0 

84177 

13 

15823 

98484 

25 

01516 

14307 

12 

85693 

0 

M. 

Hour  p.  M. 

Hour  A.M. 

Cosine. 

Diff. 

Seonnt. 

Cotangent. 

Difl. 

Tangent. 

Cosecant. 

Diff. 

Sine. 

M. 

183" 

A 

A 

B 

B 

C 

C   -  46°  1 

-■  ((in,].^,.!  lime 

n  !  L'-   :;• 

4< 

o>   j  «■ 

'•' 

(A 
Prop,  par!"  of  col!...'B 

■2  1   3     5 
3     6     9 
•2     3     5 

7 
13 
6 

ir,   lii 

^  1  '.' 

]•) 

2-2 
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TABLK  44. 

Ix)g. 

Sines,  Tangenta,  and  Secants. 

44° 

A 

A 

B                            B 

C 

r 

ISS" 

M. 

Hour  A.  u. 

Hoar  p.  M. 

Sine. 

Dlfl. 

Cosecant. 

Tangent. 

Dlfl. 

Cotangent. 

.Secant. 

Dlfl. 

Cosine. 

M. 

0 

6     8     0 

5  52    0 

9.84177 

0 

10. 15823 

9.98484 

0 

10.01516 

10. 14.307 

0 

9.85693 

60 

1 

7  52 

52     8 
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6.83584 

0.00069 

6.96970  0.00093 

7.08564 

0.00122 

7.18790  0.00154 

I'll) 

o 

.(;,S(MO 

.00048 

.83825 

.00069 

.97176   .00094 

.08745 

.00122 

.189.50   .001.5,5 

.',s 

4+  1 

.ti8;i2s 

.00048 

.84065 

.00069 

.97382 

.00094 

.08925 

.00123 

.19111   .0015.5 

.'S 

6 

.(Wtilo 

.00049 

.84304 

.00070 

.97588 

.00095 

.09105 

.00123 

.19271   .00156 

■''4 

«+  2 

O.GSSIOr 

0.UO<M9 

6.84.543 

0.00070 

6.97793 

0.00095 

7.09284 

0.00124 

7.194:'.o  0.00156 

.'.-' 

10 

.69186 

.00049 

.84782 

.00070 

.97997 

.00095 

.09464 

.00124 

.195!M)!  .((0157 

:,i) 

U+   3 

.69470 

.00050 

.8.-)0iy 

.00071 

.98201 

.00096 

.09642 

.00125 

.19719  1  .(»015S 

-iS 

14 

.69754 

.00050 

.85256 

.00071 

.98405   .00096 

.09821 

.00125 

.19908   .00158 

46 

16+   4 

6.70036 

0.00050 

6.85492 

0.00072 

6.98608  0.0OO97 

7.09999 

0.00126 

7.2tNI66 

0.00159 

44 

18 

.70318 

.00050 

.85728 

.00072 

.98811  1  .00097 

^10177 

.00126 

.20225 

.00159 

.;.' 

10+   6 

.70598 

.00051 

.8.5963 

.00072 

.99013  1  .00098 

.103.54 

.00127 

.20383 

.00160 

40 

«« 

.70878 

.00051 
0.00051 

.86197 
6.8643  r 

.00073 
0.00073 

.99214  '  .00098 
6  ;<)94 16  0.00099 

.10.531 
7.10708 

.00127 
0.00128 

.20.540 

.00160 

■■■:S 
.i6 

*■♦+  6 

6.71157 

7.20(198  0,1X1161 

g6 

.71435 

.00052 

.86664 

.00074 

6.99616   .00099 

.10884 

.00128 

.208.55  ,  .00162 

34 

t8+   7 

.71712 

.00052 

.86897 

.00074 

6.99817  1  .00100 

.11060 

.00129 

.21012 

.00162 

■12 

50 

.71988 

.00052 

.87129 

.00074 

7.00017  !  .00100 

.11236 

.00130 

.21168 

.00163 

30 

Sg+   8 

6.72263 

0.00a53 

6.873i;0 

0.00075 

7.00216  0.00101 

7.11411 

0.00130 

7.21325 

0.0016:t 

2S 

« 

.72537 

.00053 

.87.'i91 

.00075 

.00415 

.00101 

.11.586 

.00131 

.21481 

.00164 

26 

56+  9 

.72811 

.00053 

.87821 

.00076 

.00613 

.00101 

.11760 

.00131 

.21i;36 

.00165 

24 

38 

.73084 
6.73355 

.00054 
0.0005T 

.880.50 
6.88279 

.00076 

.0081 1 
7.01009 

.00102 
6.00102 

.119.34 
7.12108 

.00132 
0.00132 

.21792'  .0016.) 
7.21947  0.00166 

'20 

40+10 

0.00076 

4S 

.73626 

.00054 

.88.507 

.00077 

.01206 

.00103 

.12282 

.00133 

.22102   .00166 

IS 

u+n 

.73896 

.00055 

.88735 

.00077 

.01403 

.00103 

.12455 

.001.^3 

.22256   .00167 

16 

46 

.74166 

.00055 

.88962 

.00078 

.01599 

.00104 

.12627 

.00134 

.22411   .0016S 

14 

4s+n 

6.74434 

0.00056 

6.89188 

0.00078 

7.01795 

0.00104 

7.12800 

0.00134 

7.22.-.(;5  0.00168 

12 

50 

.74702 

.00056 

.89414 

.00078 

.01990 

.00105 

.12972 

.00135 

.22718   .00169 

ID 

52 +n 

.7496!) 

.00056 

.89639 

.00079 

.02185 

.ooia'i 

.13144 

.001.35 

.22872   .00169 

S 

54 

.75235 

.00057 
0.00057 

.89864 
6.90088' 

.00079 
0.00080 

.02379 
7.02573 

.00106 
0.00106 

.13315 
7.13486' 

.00136 
0.00136 

.23025   .00170 
723178  0.00171 

6 

56+U 

6.7.5.500 

4 

58 

6.75764 

0.00057 

6.90312 

0.00080 

7.02767 

0.00107 

7.136.57 

0.00137 

7.23331  0.00171 

2S>i  49'" 

23"  47"' 

231'  45"> 

231'  4-S'" 

.'.;'.  41'" 

8   .  ' 

0+15 

0"  11'"  2°  3iy 

0»  13'"  3°  0' 

0»  /jm  3°  30' 

0"  17^  4°  0' 

W  !it'"A''30 

s 
60 

6.76028 

0.00058 

6.90535 

0.00080 

7.02900 

0.00107 

7.13827 

0.00137 

7.234S3 

0.00172 

2 

.76290 

.00058 

.90757 

.00081 

.03153 

.00108 

.13997 

.00138 

.23»>35 

.00172 

.'iS 

■4+W 

.76.552 

.00058 

.90979 

.00081 

.03345 

.00108 

.14167 

.00139 

.23787 

.00173 

56 

6 

.76814 

.00059 

.91200 

.00082 

.03537 

00108 

.14337 

.00139 

.23939 

.00174 

,54 

8+n 

6.77074 

0.000.59 

6.91421 

O.0O0S2 

7.03729 

0.00109 

7.14.506 

0.00140 

7.21090 

0.00174 

.•).' 

10 

.77334 

.00059 

.91611 

.00082 

.03920 

.00109 

.14674 

.00140 

.24241 

.00175 

50 

12+lS 

.77592 

.00060 

.lilsiid 

.00083 

.04110 

.00110 

.14843 

.00141 

.24392 

.00175 

4S 

14 

.77851 

.00060 

.9.'(i:9 

.00083 

.01300 

.00110 

.1.5011 

.001!! 

.24.543 

.00176 

46 

76+19 

6.7S108 

0.00060 

6.9221*8 

0.000H4 

7.04490 

0.00111 

7.15179 

0.00142 

7.24693 

0.00177 

44 

hS 

.78364 

.00061 

.92.'.  HI 

.00084 

.O4i;,80 

.00111 

.15346 

.00142 

.2^813 

.00177 

42 

io+zo 

.78620 

.00061 

.9273.) 

.0008,1 

.01869 

.00112 

.1.5513 

.00143 

.24993 

.00178 

40 

iJ 

.7,8875 

.00061 

.929.")0 

.oaos.5 

.0.5057 

.00112 

.l.MNO 

.00143 

.25143 

.00178 

J8_ 

H+il 

6.79129 

0.00062 

6.93166 

O.0Ol»,N.> 

7'.0.524.5 

O.OOll.'t 

7.15  I'i 

0.00144 

7.25292 

u,»oi;9 

36 

i6 

.79383 

.00062 

.93382 

.00086 

.05433 

.00113 

.16013 

.0014,5 

.25111 

.00180 

34 

28+n 

.79630 

.OOOG.t 

.93597 

.00086 

.0.5620 

.00114 

.16178 

.00145 

.25590 

.00180 

32 

so 

.79888 

.0006.J 

.93812 

.00087 

.05807 

.00114 

.16311 

.00146 

.'.'.■'T:'.'-; 

.00181 

30 

5* +23 

6.80139 

0.0006;j 

6.94026 

0.00087 

7.0.5V94 

0.00115 

7.1i:".0!) 

0.00146 

7.2''^vi, 

o.noiM 

2S 

34 

.80391) 

.00064 

.91239 

.00088 

.06180 

.OOtl.'t 

.i'.'.ri 

.00147 

.2i'i.;t 

.(MUVi 

26 

56+24 

.80111(1 

.00064 

.9ii,-,:i 

.00088 

.0636)!   .00116 

.]'--:.'i 

.00147 

.21  1-2 

.0018;! 

24 

SS 

.Ml-^s;* 

.00064 

.'.Msi;5 

.000  ■« 

.06551   .00116 

.KtHJ.; 

.00148 

.21. '..o   .oois;{ 

22 

4o+-a 

ti.8i!:;: 

o.ofMiai 

V..:ii>,'7 

O.O0O89 

7.06736"l  0.00117 

7.17167 

0.0014^ 

'7.2(il77 

0.001  >«  J 

20 

4i 

.-CW.') 

.)IOI)fi.> 

.'.<  .Il'.9 

.U0().n9 

.06920   .00117 

.17331 

.00149 

.2ti(;21 

,0018,5 

l.f 

44+ii 

.MI.3J 

.00066 

.9..3O0 

.00090 

.07105   .00118 

.17494 

.001.50 

.2(;7:i 

.0018.5 

16 

46 

.8I,S79 

.00l)«6 

.9.M10 

.00090 

.07288 

.00118 

.176.57 

.001.50 

.2'.'!  17 

,()01S6 

14 

4s+-a 

6.82121 

0.U0IIC6 

6.9-|720 

o.oooni 

7.07472 

0.00119 

7.17820 

0.001.51 

7.270-:  1 

0.00186 

12 

50 

.82:ili9 

.(.(M»67 

.!i;.9.;t) 

.00(i;»l 

.076.55 

.00119 

179V.' 

.(M)l.51 

.27210 

.00187 

I'l 

fi-'+2« 

.82614 

.00067 

.'Hii.:!i 

.00091 

.07837 

.0012(1 

.l--!  11 

.00152 

.27.;".5 

.00188 

f! 

54 

.828.")7 

.00067 

.'"i ;  r 

.00l)92 

.08019 

.oni'.v) 

.l.-:',(ii; 

.001.52 

.2"  M'l 

.00188 

6 

56  +  29 

6.>«:'.lii(i 

0.(H)(I6S 

1,  • 

7.08201 

0.00121 

>.18  0;8 

0.001.53 

>. 2711  Hi 

0.0018!) 

5S 

.>■-'.  12 

.OfltMW 

1 

.08:(83 

.00121 

.18(!29 

.001.54 

.27V91 

.0«)190 

6('  +  .10 

6.8,;.iM  0.OO0C9 

6.,' 

u. ..,,..; 

7.0.8564 

0.00122 

7.18790 

0.00154 

7.27936 

0.00190 

;5»  4-'<- 

23"  46- 

2.>»  44- 

;',?»  4:-^ 

?5»  40" 
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Haversines. 

s 

0»  SO"  5°  0' 

0»  22".  5°  30' 

Oh  u-  6°  0' 

Oh  26"  6°  W 

Oh  28"  7°  0' 

s 

Log.  Hav 

Kat.  Ilav. 

Log.  nav.l  Nat.  Ilav. 

I-og.  IIav.|  Nat.  Hav. 

Log.  Uav. 

Nat.  Hav. 

Lo?.  Uav. 

Nat.  Hav- 

0      0 

7.27936 

0.00190 

7.36209 

0.002.30 

7.43760 

0.C0274 

7.50706 

0.00321 

7.-57135 

0.00373 

60 

2 

.28080 

.09191 

.36340 

.00231 

.43880 

.00275 

.50817 

.00322 

.57238 

.00374 

58 

4+   1 

.28225 

.00192 

.36471 

.00232 

.44001 

.00275 

.50928 

.00323 

.57341 

.00374 

56 

6 

.28369 

.00192 
0.00193 

.36602 
7.36733" 

.00232 
0.002:53 

.44121 
7.44241 

.00276 
0.00277 

.51039 

.00334 

.-57444 
7.57547" 

.00375 
0.00370 

52 

S+  2 

7.28513 

7.51149 

0.00325 

10 

.28656 

.00193 

.36864 

.00234 

.44361 

.00378 

.51260 

.00326 

.57650 

.00377 

50 

12+   3 

.28800 

.00194 

.36994 

.00234 

.44480 

.00378 

.51370 

.00326 

.57/52 

.00378 

4S 

14     . 

.28943 

.00195 

.37124 

.002.'}5 

.44600 

.00279 

.51481 

.00327 

.57855 

.00379 

46 

16+   4 

7.29086 

0.00195 

7.37254 

0.00336 

7.44719 

0.00280 

7.51.591 

0.00328 

7.57957 

0.00380 

44 

18 

.29228 

.00196 

.37384 

.00237 

.44838 

.00281 

.51701 

.00329 

..580.0 

.00381 

20+  5 

.29371 

.00197 

.37514 

.00337 

.44957 

.00283 

.51811 

.00330 

..58bi2 

.00382 

40 

2i' 
24+   6 

.29513 
7.29655 

.00197 
0.00198 

.37643 
7.37773 

.00238 
0.00239 

.45076 

.00382 

.51921 
7.52030 

.00331 
0.00331 

.-58L'i;i 

.00383 
0.00383 

38 
36 

7.45194 

0.00283 

26 

.29797 

.00199 

.37902 

.00239 

.45313 

.00284 

..52140 

.00*J2 

.5841  i7 

.00384 

34 

25+  7 

.29938 

.00199 

.38030 

.00240 

.45431 

.00285 

.52249 

.00333 

.5p5i;:i 

.00385 

32 

SO 

.30079 

.00200 

.381.59 

.00241 

.45549 

.00285 

.52358 

.00334 

.58670 

.00.386 

30 

32+   8 

7.30220 

0.00201 

7.3S288 

0.00241 

7.45667 

0.00386 

7.52467 

0.00335 

7.58772 

0.00387 

28 

^4 

.30361 

.00201 

.38416 

.0*242 

.45785 

.00287 

.52576 

.00336 

!58873 

.00388 

26 

^6+  9 

.30502 

.00203 

.38544 

.00243 

.45903 

.00288 

.52685 

.00336 

.-5S074 

.00389 

24 

38 

.30642 

.00203 
0.00203 

.38672 
7.38800 

.00244 
0.00244 

.46020 

.00389 

.52794 

.00337 
0.00338 

.-59075 

.00390 

22 
20 

40+10 

7.30782 

7.46138 

0.00289 

7. .52902 

7--59176  0.00391 

42 

.30922 

.00204 

.38927  \    .00245 

.46255 

.00290 

.53011 

.00339 

.-59277 

.00392 

IS 

44+11 

.31062 

.00204 

.390.54  1  .00246 

.46372 

.00291 

.53119 

.00340 

-59378 

.00392 

IS 

46 

.31201 

.00205 

.39182 

.00347 

.48489 

.00292 

.53227 

.00341 

-59478 

.00393 

14 

4<?+12 

7.31340 

0.00206 

7.39309 

0.00247 

7.46605 

0.00293 

7.53335 

0.00341 

7.59579  ;  0.00-394 

13 

50 

.31479 

.00200 

.39435 

.00248 

.46722 

.00293 

.53443 

.00342 

-59679   .00395 

10 

52 +n 

.31618 

.00207 

.39562 

.00249 

.46838 

.00294 

.53550 

.00313 

.-59779   .00396 

S 

54 

.31767 

.00208 

o.o;!2as 

.39688 
7.y'i.-~15 

.00249 
0.002-59 

.46955 

.00295 

..53658 

.00344 

.59879   .00397 

6 

56+Xi 

7.31895 

7.47071 

0.00296 

7.53766 

0.00345 

7.59979  0.00398 

4 

58 

7.32033 

0.00209 

7.39941 

0.00251 

7.471S7 

0.00296 

7.53873 

0.00346 

7.60079  0.00399 

2 

23"  39^ 

23>'  .57". 

23h  35 •" 

23  h  33" 

2-3'.  57 '^. 

8    ' 

0+15 

0>>  21'no°  (S' 

Oh  23-'  5°  30' 

Oi>  2.5 ■"  6°  0' 

Ohj:'"  6^30' 

O-"  -dm  7=0' 

60 

7.32171  0.00210 

7.40067 

0.00252 

7.47302 

0.00297 

7.539S0 

0.00347 

7.60179  1  0.00400 

* 

.32309 

.00210 

.40192 

.00352 

.47418 

.00298 

.54087 

.00347 

.60279 

.00401 

58 

4+16 

.32446 

.00211 

.40318 

.00253 

.47.533 

.00399 

.54194 

.00348 

.60378 

.00402 

56 

6 

,32583 

.00212 

.40443 

.00254 

.47649 
7.47^764 

.00300 
0.00300 

.54301 
7.54407 

.00349 
0.00350 

.60478 
7.60.577 

.00403 
0.00403 

54 
52 

S+17 

7.32720  0.00212 

7.40568 

0.00255 

10 

.32857   .00313 

.40693 

.00255 

.47879 

.00301 

.54514 

.00351 

.60676 

.00404 

50 

12+U 

.32994   .00214 

'  .40818 

.00256 

.47994 

.00302 

.54620 

.00352 

.60775 

.00405 

48 

14 

.33130   .00214 

.40943 

.00257 

.48109 

.00303 

.54727 

.00.353 

.60874 

.00406 

46 

76+19 

7.33206  0.00215 

7.41067 

0.00257 

7.48223 

0.00304 

7.54833 

0.00353 

7.60973 

0.00407 

44 

18 

.33402   .00216 

.41191 

.00358 

.48337 

.00304 

..54939 

.00354 

.61072 

.00408 

42 

20+20 

.33538   .00216 

.41315 

.00259 

.484.52 

.00305 

.5.5045 

.003.55 

.61170 

.00409 

40 

22 

.33673 

.00217 

.41439 
7.41.563 

.00260 
0.00260 

.48566 
7.4S6.S0 

.00306 
0.00307 

.55150 
7.552.36 

.00356 
0.00357 

.61269 
7.61367 

.00410 
0.00411 

38 
36 

24 +n 

7.33809 

0.d0318' 

26 

.33944 

.00218 

.41686 

.00261 

.48794 

.00308 

.55361 

.00358 

.61466 

.00412 

34 

25+22 

.34079 

.00219 

.41810 

.00263 

.48007 

.00308 

.•55467 

.00359 

.61564 

.00413 

32 

30 

.34213 

.00220 

.41933 

.00263 

.4r.021 

.00309 

.55572 

.00300 

.61662 

.00414 

30 

^2+23 

7.34343 

0.00221 

7.42056 

0.002C3 

7.49134 

0.00310 

7.5-5677 

0.00360 

7.61760  0.00415 

28 

S4 

.344S2 

.00221 

.42179 

.00264 

.49247 

.00311 

-55782 

.00361 

.61858   .00416 

26 

56+24 

.34616 

.00222 

.42301 

.00265 

.49360 

.00313 

.55887 

.00382 

.61955   .00418 

24 

55 

.34750 

.09223 
0.00223 

.42424 
7.42.546 

.00266 
0.00206 

.40473 

7.49586 

.00312 
0.00313 

.55992 
7.56'096' 

.0031)3 
0.00364 

.62053   .00417 
7.62151  0.00418 

20 

40+25 

7.34884 

42 

.35017 

.00224 

.42668 

.00267 

.49699 

.003! i 

..JC201 

.00365 

.62248   .00419 

IS 

44+26 

.35150 

.00225 

.42790 

.00268 

.49811 

.003  l.i 

.5r305 

.00366 

.62345   .00420 

16 

■46 

.35283 

.00225 

.42912 

.00269 

.49923 

.myr.ii 

.56409 

.00387 

.62442   .00421 

14 

45+27 

7.3541G 

0.00226 

7.43034 

0.00269 

7.50036 

O.OOSiO 

7.56513 

0.00367 

7.62540  0.00422 

12 

50 

.35549 

.00227 

.431.55   .00270 

.50148 

.0031; 

.5(j617 

.00368 

.62631!   .00433 

10 

52+28 

.35681 

.00227 

.43277   .00271 

.50259 

.00318 

.-56721 

.00369 

.62733   .00434 

8 

54 

.35813 

.00228 

.43398   .00273 
7.43519  0.00272 

.50371 
7.50^!83 

.00319 
0.003  .'0 

.56825 
7. .56928 

.00370 
0.00371' 

.62S30   .00425 
7.629_'7  0.00430 

6 
4 

56+29 

7.35945  I  0.00229 

58 

.36077  j  .00229 

.43639   .00273 

.50594 

.00321 

.57032 

.00372 

.63023   .00437 

2 

60+30 

7.3C209  0.00230 

7.43760  0.00274 

7.50706 

0.00321 

7.57135 

0.00373 

7.63120  0.00428 

0 

2S'--  38'^ 

25"  56". 

2Sh  34"- 

23h  32" 

25»  SO" 
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TABLE  4.5. 

1 

Haversines. 

s    ' 

0»  SO-'  7°  W 

0»  32^  8°  0' 

C  34"'  8"  W 

0»  36^  9°  C 

0».J5">9°30' 

s 
60 

Log.nav.  Nat.  Ilav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Ilav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 
0.00686 

0      0 

7.63120 

0.00428 

7.68717 

0.00487 

7.73974 

0.00549 

7.78929 

0.00616 

7.83615 

t 

.03210 

.00429 

.0SS07 

.00488 

.74059 

.00550 

.79009 

.00617 

.83691 

.00687 

6S 

4+  1 

.03312 

.00430 

.0S897 

.00489 

.74143 

.00551 

.79089 

.00618 

.83707 

.00688 

66 

6 

.63108 

.00431 

.i;S9S7 
7.0WJ77 

.00490 

.74228 

.00552 
0.005,51 

.79169   .00619 
7.79249  0.00620 

.S3842 

7.h391S 

.00689 
0.00691 

64 

6i 

s+  -t 

7.63504  0.00132 

0.00491 

7.74313 

10 

.63600   .0M33 

.69167 

.00492 

.74398 

.00555 

.79329 

.00621 

.83994 

.00692 

50- 

12-\-   3 

.63696   .00433 

.69257 

.00493 

.74482 

.005.56 

,79409 

.00622 

.84070 

.00693 

4S 

U 

.63792   .OOl-M 

.69.347 

.00494 

.74567 

.005.57 

.79189 

.00624 

.84145 

.00694 

46 

76+  1 

7.63887  0.0043.i 

7.69437 

0.00495 

7.74651 

0.00558 

7.79.508 

0.00625 

7.84221 

0.00695 

U 

IS 

.63983   .004:Mi 

.09526 

.00496 

74735 

.00.559 

.79648 

.00626 

.84290 

.00697 

42 

SO-   5 

.64078  1  .00437 

.69616 

.00497 

.74819 

.00560 

.79728 

.00627 

.84372 

.00698 

40 

.64173  1  .00438 
7.64269  0.00439 

.69705 
7.69794 

.00498 
0.00499 

.74904 

.005B1 

.79807 

.00628 
0.00629 

.84447 

.00699 
0.00700 

J'6 

7.74988 

0.00562 

7.79880" 

7.84.522 

iti 

.64364   .00440 

.09'^s:', 

.00500 

.7.5072 

.00563 

.79960 

.00630 

.84.597 

.00701 

34 

£S+   7 

.044.58   .00441 

.09972 

.00501 

.751.55 

.00564 

.80045 

.006.32 

.84072 

.00703 

32 

SO 

.04553   .00142 

.70061 

.00502 

.75239 

.00565 

.80124 

.006,33 

.84747 

.00701 

SO 

3^+   8 

7.64648  0.00443 

7.701511 

0.00503 

7.75323 

0.00.567 

7.80203 

0.006.34 

7.S4S22 

0.00705 

28 

S4 

.64743   .00144 

.70231) 

.00504 

.75407 

.00568 

.80282 

.00035 

.S4S97 

.00706 

26 

si:+  9 

.64837   .0044.5 

.70328 

.00505 

.75490 

.00569 

.80301 

,006,36 

.84972 

.00707 

24 

Sfl 

.64932   .0M46 

.70416 

.00506 

.75574 

.00570 

.80140 

.00637 

.^.5047 

.00709 

22 

.J(>  +  10 

7.6502(;  0.0O447' 

7'.  70505 

0.00507 

7.75667 

"0.00571 

7.80519 

0.006:S9 

:.>o\-2-i 

0.00710 

20 

A  ' 

.05120   .00448 

.70.593 

.00.508 

.75740 

.00572 

.80598 

.00640 

.85190 

.00711 

IS 

■',i+n 

.65214   .00449 

.700.S2 

.00509 

.7.5824 

.00573 

.80677 

.00641 

.8.5271 

.00712 

16 

4S 

.653081  .00450 

.70770 

.00.510 

.75907 

.00574 

.80755 

.00612 

.85340 

.00711 

14 

4^'+n 

7.6.5402 

0.00451 

7.70.H5S 

0.00.511 

7.7.5990 

0.00575 

7.80834 

0.00613 

7.S.5420 

0.00715 

12 

60 

.65496 

.00452 

.70916 

.00512 

.76073 

.00.576 

.80912 

.00644 

.,s.549J 

.00716 

10 

5;'  +  13 

.65590 

.00453 

.711)34 

.00513 

.761.56 

.00578 

.80991 

.00646 

.S5.".(;!) 

.00717 

8 

56 +U 

.650S3 
7.65777" 

.00454 
0.00455 

.71122 
7.71210 

.00511 
0.00515' 

.70239 
7.70321' 

.00579 
0.005S0 

.81069  1  .00647 
7.81147  0.00648 

.85043 
'7..S.5717 

.00719 

6 

0.00720 

4 

63 

7.65870 

0.00456 

7.71298 

0.00516 

7.70404 

0.00581 

7.81225  1  0.00649 

7.85791 

0.00721 

2 

2J»  --•9"' 

i;jh  27m 

L'Si-  -"o-" 

eso  -',5"> 

i.S"  ilm 

a       ' 
0+15 

OKSl-'l^W 

0"  .Mm  8°  V 

0»  35">  8"  30' 

0"  ciJ"  9''0' 

0«  39"  9"  SV 

s 
60 

7.6.5964 

0.00457 

7.71385 

0.00517 

7.76487 

0.00582 

7.81303 

0.00650 

7.8.5866 

0.00722 

S 

.66057 

.00458 

.71473 

.00518 

.76569 

.00583 

.81382 

.00651 

.85940 

.00723 

6S 

-J+16 

.061.50 

.00459 

.71 .5110 

.00520 

.76652 

.00581 

.814.59 

.00653 

.86014 

.00725 

66 

6 

.06243 

.00160 

.7101S 

.00521 

.76734 

.00585 

.81.537 

.00654 

.86087 

.00726 

_64^ 

.v  +  17 

7.00336 

O.OOHil 

7.71735 

0.00.522 

7.70810 

0.00586 

7.81615 

0.006.5.5 

7.80101 

0.00727 

62 

/(y 

.06429 

.00162 

.71822 

.00.523 

.70.898 

.005.87 

.81693 

.000,56 

.80235 

.00728 

60 

7j'+18 

.60.521 

.00163 

.7190'.) 

.00521 

.70981 

.00589 

.81771 

.006,57 

.80309 

.007.30 

-(.* 

;•< 

.60614 

.00161 

.71!)9li 

.00.525 

.77063 

.00590 

.8184,s 

.006.58 

.80382 

.00731 

46 

16  +  19 

7.60700 

0.0016.5 

7.72I)S3 

0.00.526 

7.77145 

0.00591 

7.81920 

0.00660 

7.81)4,50 

0.007.32 

44 

18 

.60799 

.00160 

.72170 

.00527 

.77227 

.00592 

.82(t()3 

.00661 

.80530 

.00733 

42 

■  ?0+20 

.60891 

.00167 

.72257 

.00528 

.77308 

.00593 

.82081 

.00662 

.80003 

.00735 

40 

j^ 

.00983 

.OOMM 

'72313 

.00,529 

.77390 

.00594 

.821.58 

.00663 

.80070 

.007,36 

.W 

Ti+n 

7.67075 

0.0O169 

T.72430 

0.00.530 

7.77472 

0.00595 

7.82235 

0.00661 

T.807.50 

0.00737 

36 

g6 

.67167 

.00170 

.72516 

.00531 

.77553 

.00596 

.82313 

.00665 

.><6S23 

.00738 

34 

es+i-i. 

.67259 

.00171 

.72003 

.00532 

.77635 

.00598 

.82390 

.00667 

.8(>,S90 

.00740 

32 

so 

.07351 

.00172 

.72689 

.00533 

.77716 

.00599 

.82407 

.0066.8 

.st;;)09 

.00741 

30 

Si+'iZ 

7.07443 

0.00473 

7  72775 

0.00534 

7.77798 

0.00600 

7.82.544 

0.00669 

7.s7i)r.' 

0.00742 

2S 

S4 

.07535 

.00474 

.72.S01 

.005.35 

.77879 

.00601 

.82621 

.00670 

..S7ir. 

.00743 

26 

.?«-»- 24 

.07020 

.0ft»75 

.72918 

.00536 

.77960 

.00602 

.82698 

.00671 

.^71nn 

.(MI745 

24 

SS 

.677  IS 

.00176 

.73034 

.00537 

.780-11 

.00603 

..S2774 

.00673 

.S72<il 

.00746 

22 

40+1$' 

7.07,MW 

0.00177 

7.73119 

0.00539 

7.78122 

0.00601 

7.82.s5r 

0.00674 

7.873.34 

0.00747 

~20 

4i 

.()79(M1 

.0017S 

.73205 

.00540 

.78203 

.00605 

.82928 

.00675 

.S7407 

.00718 

IS 

41+26 

.67991 

.00179 

.73291 

.Oa541 

.78284 

.00607 

.K](m 

.00676 

.87480 

.007.50 

16 

4>i 

.680S2 

.OOIM) 

.73377 

.00.542 

.78305 

.00608 

.83081 

.00677 

.87.552 

.00751 

1  i 

4.V+27 

7.68173 

O.OOlSl 

7.73102 

0.00,543 

7.78446 

0.00609 

7.83157 

0.00679 

7.87(i25 

0.00752 

12 

SO 

.68204 

.004S2 

.7354S 

.00544 

.78.526 

.00610 

.83234 

.006.80 

.87097 

.00753 

10 

5-' +28 

.6S3.V. 

.004H3 

.73633 

.00,545 

.78607 

.00611 

.83310 

.006.81 

.S7770 

.007.55 

S 

.5( 

66  +  39 

.i;sir, 

.noiHi 

.737  IS 

.Oa546 

.78088 

.00612 
o.ooni.i 

.83380 
7  ^:;  'i;:t 

.006,82 
0.006S.3 

.S7.SI2 
7.S7')I5 

.00756 
0.007.57 

6 
4 

«.0OIS.> 

7.7:>ii;r 

().00.>»7 

7.78768 

AS- 

1...  ', 

.(M)«'<fi 

.7:'.>-N') 

.on.-iis 

.78X4S 

.OIHil  t 

V  ;■  •'! 

.006S.5 

>7!)S7 

.007.58 

• 

60  +  30 

7.i>7i; 

0.00 1S7 

7.7,:';:  1 

«.00519 

7.78929 

0.00616 

7  ^Jtil5 

0.00686 

7.88059 

0.007CO 

0 

«j»  ».>(p« 

f  J"  i'!" 

«»;,<- 

J,t» 

ii- 

iSO  iOm 
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Haveraines. 

5    ' 

0"  40^  10°  0' 

0"  42"'  10°  30' 

Oh  44m  11°  0' 

Oh  46"'  11°  30' 

Oh  48'"  12°  0' 

s 

Log.  Hav 

Nat.  Hav. 

Log.  Hav 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav 

Log.  Hav. 

Nat.  Hav. 

l.og.  Hav.j  Nat.  Hav. 

0        0 

7.88059 

0.00760 

7.92286 

0.00837 

7.90315 

0.00919 

8.00163 

0.01004 

8.03847 

0.01093 

60 

.88131 

.00761 

.92354 

.00839 

.96380 

.00920 

.00226 

.01005 

.03907 

.01094 

58 

•;+  1 

.88203 

.00762 

.92423 

.00840 

.96446 

.00921 

.00289 

.01007 

.03907 

.01096 

56 

6 

.88276 

.00763 
0.00765 

.92492 

.00841 

.96511 

.00923 

.00351 

.01008 

.04027 

.01097 

54 

S-\-  1 

7.88348 

7.92560 

0.00843 

7.96577 

0.00924 

8.00414  1  0.01010 

8.04087' 

0.01099 

52 

10 

.88419 

.00766 

.92629 

.00844 

.96642 

.00926 

.00476  ,  .01011 

.04147 

.01100 

50 

1'-^   i 

.88491 

.00767 

.92697 

.00845 

.96707 

.00937 

.00539  ]  .01012 

.04207 

.01103 

48 

l-'i 

.88563 

.00768 

.92766 

.00847 

.96773 

.00928 

.00601  i  .01014 

.04267 

.01103 

46 

16+  i 

7.88635 

0.00770 

7.92834 

0.00848 

7.96838 

0.00930 

8.00664  '  0.01015 

8.04326 

0.01105 

44 

IS 

.88707 

.00771 

.92902 

.00849 

.96903 

.00931 

.00726  ;  .01017 

.04386 

.01106 

42 

iO+   5 

88778 

.00772 

.92970 

.00851 

.96968 

.00933 

.00788   .01018 

.04440 

.01108 

40 

S2 

.88850 

.00774 
0.00775 

.93039 
7.93107 

.00852 

.97033 
7.9709¥ 

.00934 
0.00935 

.00851  i  .01020 
8.00913"  0.01021 

.04506 

.01109 
0.01111 

38 
36 

2i~   6 

7.88921 

0.00853 

8.04565 

~'6 

.88993 

.00776 

.93175 

.00855 

.97163 

.00937 

.00975   .01023 

.04625 

.01112 

34 

■2S+   7 

.89064 

.00777 

.93243 

.00856 

.97228 

.00938 

.01037   .01024 

.04084 

.01114 

32 

SO 

.89135 

.00779 

,93311 

.00857 

.97293 

.00940 

.01099 

.01026 

.04744 

.01115 

30 

S-2+   8 

7.89207 

0.00780 

7.93379 

0.00859 

7.97358 

0.00941 

8.01161 

0.01027 

8.04803 

0.01117 

28 

34 

.89278 

.00781 

.93447 

.00860 

.97423 

.00942 

.01223 

.01029 

.04863 

.01118 

26 

S6+   9 

.89349 

.00783 

.93514 

.00861 

.97478 

.00944 

.01285 

.01030 

.04922 

.01130 

24 

55 

.89420 

.00784 

.93582 

.00863 

.97552 

.00945 
0.00947 

.01347 
"8.01409 

.01032 
0.01033 

.04981 

.01132 

22 

^0+10 

7.89491 

0.00785 

7.936.50 

0.00864 

7.97617 

8.05041 

0.01123 

20 

42 

.89562 

.00786 

.93717 

.00865 

.97681 

.00948 

.01471  j  .01034 

.05100 

.01125 

18 

44+li. 

.89633 

.00788 

.93785 

.00807 

.97746 

.00949 

.01532  ,  .01036 

.05159 

.01126 

16 

46 

.89704 

.00789 

.93852 

.00868 

.97810 

.00951 

.01594  j  .01037 

.05218 

.01138 

14 

4S-\-n 

7.89775 

0.00790 

7.93920 

0.00869 

7.97875 

0.00953 

8.01656  '  0.01039 

8.0.5277 

0.01139 

12 

50 

.89846 

.00792 

.93987 

.00871 

.97039 

.00954 

.01717  1  .01040 

.05336 

.01131 

10 

52+13 

.89916 

.00793 

.94055 

.00872 

.98003 

.00955 

.01779  j  .01042 

.0.5395 

.01132 

8 

S4 

.89987 

.00794 
0.00795 

.94122 
7.94189 

.00873 
0.00875 

.9S0GS 
7.'9Sly2 

.00956 
0.00958 

.01840  !  .01043 
"8.01902  ,  0.01045" 

.0.5454 
8.05513 

.01134 
0.01135 

6 

4 

o6+U 

7.90057 

5S 

7.90128 

0.00797 

7.94257 

0.00876 

7.98196 

0.00959 

8.01963  1  0.01046 

8.05572 

0.01137 

9 

23hl9«' 

231'  17-" 

23h  15"> 

23h  13"' 

23h  11 m 

0+15 

01' 41"' 10°  <y 

Oh  43"'  10°  30' 

Oh  45"'  11°  0' 

Oh  4""''11°  30' 

Oh  49'"  12°  0' 

S 

60 

7.90198 

0.00798 

7.94324 

0.00877 

7.98260 

0.00961 

8.02025 

0.01048 

8.05631  1  0.01138 

« 

.90269 

.00799 

.94391 

.00879 

.98325 

.00962 

.02086 

.01049 

.05690  1  .01140 

58 

4+16 

.90339 

.00801 

.94468 

.00880 

.98389 

.00964 

.02148 

.01051 

.05749 

.01143 

56 

6 

.90409 
7.90480 

.00802 
0.00803 

.94525 
7.94592 

.00882 
0.00883 

.98453 

.00965 

.02209 
8.02270 

.01052 

.05808 

.01143 
0.01145 

54 
52 

*+17 

7.98517 

0.00966 

0.01054 

8.05866" 

10 

.905.50 

.00804 

.94659 

.00884 

.98.581 

.00968 

.02331 

.01055 

.0.5925 

.01146 

50 

12+18 

.90620 

.00806 

.94726 

.00886 

.98644 

.00969 

.02392 

.01057 

.05984 

.01148 

48 

14 

.90690 

.00807 

.94792 

.00887 

.98708 

.00971 

.02453 

.01058 

.06042 

.01149 

46 

16+19 

7.90700 

0.00808 

7.94859 

0.00888 

7.98772 

0.00972 

8.02515 

0.01060 

8.06101 

0.01151 

44 

18 

.90830 

.00810 

.94926 

.00890 

.98836 

.00974 

.02576 

.01061 

.06159 

.01152 

42 

^0+20 

.90900 

.00811 

.94992 

.00891 

.98899 

.00975 

.02037 

.01063 

.06218 

.01154 

40 

22 

.90970 

.00812 

.9.5059 

.00893 

.98963 

.00976 

.02697 

.01064 

.06276 

.01155 

38 

24+n 

7.91039 

0.00814 

7.95126 

0.00894 

7.99027 

0.00978 

8.027.58 

0.01066 

8.06335 

0.01157 

36 

26 

.91109 

.00815 

.95192 

.00895 

99090 

.00979 

.02819 

.01067 

.06393 

.01159 

34 

28+2% 

.91179 

.00816 

.95259 

.00897 

.99154 

.00981 

.02880 

.01069 

.06451 

.01160 

32 

SO 

.91248 

.00817 

.95325 

.00898 

.99217 

.00982 

.02941 

.01070 

.06510 

.01162 

30 

52+23 

7.01318 

0.00819 

7.9.5391 

0.00899 

7.99281 

0.00984 

8.03001 

0.01072 

8.00568 

0.01163 

28 

34 

.913S7 

.00820 

.9.5458 

.00901 

.99344 

.00985 

.03062 

.01073 

.06626 

.01165 

26 

56+24 

.91457 

.00821 

.9.5524 

.00902 

.99407 

.00986 

.03123 

.01075 

.06684 

.01166 

24 

38 

.91.526 
7.91.596 

.00823 
0.00824 

.95.590 

.00903 
0.00905 

.99470 
7.995.34 

.00988 
0.00989 

.03183 

.01076 

.06742 

.01168 
0.01170 

22 
20 

40+20 

7.95656 

8.03244 

0.01078 

8.06800 

42 

.91665 

.00825 

.95722 

.00906 

.99597 

.00991 

.03304 

.01079 

.06859 

.01171 

IS 

-«+26 

.91734 

.00827 

.95788 

.00908 

.99660 

.00992 

.03365 

.01081 

.06917 

.01173 

16 

46 

.91803 

.00828 

.958.54 

.00909 

.99723 

.00994 

.03425 

.01082 

.06975 

.01174 

14 

48+tl 

7.91872 

0.00829 

7.9-5920 

0.00910 

7.99786 

0.00995 

8.03486 

0.01084 

8.07032 

0.01176 

12 

50 

.91941 

.00831 

.9.5986 

.00913 

.99849 

.00997 

.03.546 

.01085 

.07090 

.01177 

10 

52+28 

.92010 

.00832 

.96052 

.00913 

.99912 

.00998 

.03606 

.01087 

.07148 

.01179 

8 

54 

.92079 

.00833 

.96118 

.00914 
0.00916 

7.99975 
8.00038" 

.00999 
0.01001 

.03666   .01  OSS  1  .07206 
8.03727  0.0!09«  8.07264 

.01180 
0.01182 

6 
4 

56+29 

7.92148 

0.00835 

7.96183 

58 

.92217 

.00836 

.96249 

.00917 

.00100 

.01002 

.03787   .01091 

.07322 

.01184 

2 

60+30 

7.92286 

0.00837 

7.96315 

0.00919 

8.00163 

0.01004 

8.03847  0.01093 

8.07379 

0.01185 

0 

:'.?"  ;,*"■ 

231'  16"' 

23  h  14"' 

23'^  1 -'!':' 

23h  10"' 
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Haversinps. 

g 

0»  50™  12°  W 

0»  52-  13°  V 

0»  54"  13°  30^ 

0*  56"  14°  0' 

0»  58"  14°  30' 

8 

Log.  nav.l  Nat.  Ilav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Uav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav 

Log.  Hav.  Nat.  liav. 

0      0 

8.07379  1  0.01185 

8.10772 

0.01282 

8.14035 

0.01.382 

8.17179 

0.01485 

8.20211  0.01593 

60 

•^ 

.07i:)7  .on»7 

.10827 

.01283 

.14089 

.0138:1 

.17230 

.01487 

.20201   .01594 

5S 

•<+  1 

.07491   .01188 

.10883 

.01285 

.14142 

.01385 

.17282 

.01489 

.20310   .01596 

56 

6 

.075.5L'   .01190 

.10938 

.01286 

.14195 

.01387 

.17333 

.01491 

,20300  :  .01.598 

54 

*+  2 

"8707010  0.01192 

8.10993  0.01288 

8.14248 

0.01388 

8.17384 

0.01492 

8.20410  0.01600 

5i 

;o 

.076G7   .01193 

.11049   .01290 

.14302 

.01390 

.17436 

.01494 

.204.59   .01602 

50 

;:.'+  3- 

.07725   .01195 

.11104   .01291 

.14355 

.01392 

.17487 

.01496 

.20.509  i  .01604 

-W 

hi 

.07782   .01196 

.11159   .01293 

.14408 

.01393 

.I7.".3S 

.01498 

.20.').58  :  .01605 

46 

16+   4 

8.07839  ;  0.01198 

8.11214  0.01295 

8.14401 

0.0I39.> 

8.17.'.9li 

0.01499 

8.20008  .  0.01607 

44 

;,v 

.07897 

.01199 

.11269   .01296 

.14514 

.01397 

.17041 

.01.501 

.20657   .01609 

4i 

r.;+  5 

.079.^4 

.01201 

.11324   .01298 

.14.507 

.01.399 

.171.92 

.01503 

.20700  1  .01611 

40 

.08011 

.01203 

.11379   .01300 

.14020 

.01400 

.17743 

.01.50.5 

.207.56  '  .01613 

SS 

">'-;+  6" 

«.0,s0ll9  1  0.01-J04 

8.11435  oVOlSOf 

8.14073 

0.01402 

8.17794 

0.01606 

8.20805  ;  0.01615 

S6 

/'.■ 

.08120  1  .oi'ioe 

.11490   .01303 

.14720 

.01404 

.I7.M5 

.01508 

.20854   .01616 

■H 

i.'.s+   7 

.08183  1  .01207 

.11.544 

.01305 

.14779 

.01405 

.  1 7,'<9ti 

.01510 

.20904  1  .01618 

S2 

.50 

.08240  1  .01209 

.11599 

.01306 

.14832 

.01407 

.17947 

.01512 

.20953  :  .01620 

.io 

.$:.'+  8 

8.08297  1  0.01211 

8.11054 

0.01308 

8.14885 

0.01409 

S.  17998 

0.01513 

8.21002  i  0.01622 

■i.s 

.?-; 

.083.>1  1  .01212 

.11709 

.01309 

.  14938 

.01411 

.1S049 

.01515 

.21051  !  .01624 

■■.'6 

.V6'+  9 

.08411  1  .01214 

.11704 

.01311 

.14991 

.01412 

.IMOO 

..01517 

.21100   .01626 

^4 

'4('+iO 

.084(;,S  1  .01215 

.11819  '  .0i:{13 

.ir>043 

.01414 

.IM51 

.01619 

.21149   .01627 

"8.0H.V2r)  0.01217 

8.11873  0.01314 

8.1.5090 

0.01416 

8.1S202 

0.01521 

8.21199  0.01629 

■to" 

4i 

.08.>S2   .01218 

.11928 

.01316 

.15149 

.01417 

.182.53 

.01522 

.21248   .01631 

IS 

A-',+n 

.08039   .01220 

.11983 

.01317 

.15201 

.01419 

.1N303 

.01.524 

.21:j97   .016.33 
.■2\Si(i      .01635 

16 

41; 

.08090  i  .01222 

.12038 

.01.319 

.15254 

.01421 

.KS3.54 

.01526 

14 

4,'<+n 

8.()S7.'"i2  0.0r223 

8.12092 

0.01321 

8.15307 

0.01423 

8.I.M05 

0.01528 

8.21395  10.01637 

la 

50 

.0S8()9  1  .01225 

.12147 

.01323 

.15359 

.01424 

.l.H4.'i5 

.01.5.30 

.21444  1  .016.38 

10 

5^  +  1.3 

.O.S8(iO  1  .01226 

.12201 

.01324 

.1.5412 

.01426 

.I.S.500 

.01531 

.21493   .01640 

8 

S4 

S6+U 

.08922  1  .01228 
8.08979  ib.01230 

.122.^0 

.01326 

.1.5404 

.01428 

.18.557 

.015.33 

.21541  1  .01642 
8.21.590  10.01644 

6 

8.1231(1  '  0.0132H 

.s.  1.55 17 

0.01429 

8.1,S0O7 

0.01.535 

4 

5S 

8.0903G  ;  0.01231 

.S.  12305  \  0.01329 

S. 15569 

0.01431 

8.18058 

0.01537 

8.21039  0.01646 

> 

2.%»  O" 

i.i*  ;•" 

2Si>  .',«> 

:;Si>.S" 

..■iM  ir, 

B         ' 

0+15 

WSl"  12°  30' 

0"  5.i<«  13°  0' 

WoS"  13°  30' 

(/».57"'  14°  0' 

0"  J&'»  14°  30' 

3 

60 

8.09092 

0.01233 

8.12419 

0.01.131 

8.15622 

0.01433 

8.18709 

0.01538 

8.21688  0.01648 

'> 

.09149 

.01234 

.12473 

.013.33 

1.5074 

.0I4:» 

.IS759 

.01540 

.21737   .016,50 

58 

-(  +  16 

.0920.1 

.012.36 

.12.528 

.01334 

15720 

.0U3U 

.hMO 

.01.542 

.217S5   ,01651 

56 

6' 

.09202 

.012;l8 

.12582 

.01336 

15779 

.ou:».H 

.  1>SI10 

.01.544 

.21834   ,01653 

54 

«+17 

8.09318 

0.01239 

8.12030 

0.01338 

8 

15831 

0.01440 

s.lv:uu 

0.01.546 

8.21.S,s3  "0.01655" 

5t 

iO 

.09374 

.01241 

.12091 

.01339 

1.5883 

.01442 

.IM'Ol 

.01517 

.21932   .01657 

50 

;?+i8 

.09431 

.01243 

.12745 

.01341 

1.5935 

.01443 

.i;iiiii 

.01.549 

,idl9S0   ,01659 

48 

/.; 

.09487 

.01244 

.12799 

.01343 

1.5987 

.0144.S 

.I9(i(;2 

.01551 

.22029   .01661 

46 

/^  +  19 

8.(m.-)13 

o.nr>4(e 

8.12853 

0.01344 

8 

10040 

0.01447 

.'^.19112 

0.01.5.53 

8.22077  0.01663 

44 

/.v 

.09G(»0 

.01247 

.12907 

.01346 

10092 

.01448 

.U1102 

.01.5.56 

.22120   .01664 

4e 

."'-!-?0 

.090.50 

.01249 

.12961 

.01348 

10144 

.014.iO 

.19212 

.01556 

.22175   .01666 

40 

.09712 

.01251 

.13015 

.01349 

10190 

.01452 

.19203 

.01558 

.22223   .01668 

.W 

~-,-r2r 

8.09708 

0.01252 

8.13009 

0.01351' 

8 

1024S 

0.014.U 

8.19313  0.01560 

8.22272  0.01670 

36 

?6' 

.09824 

.01254 

.13123 

.01353 

l(i300 

.014.5.5 

.19303 

.01562 

.22320   .01672 

■U 

-',s'+22 

.09880 

.01*55 

.13177 

.01354 

10352 

.014.57 

.19413 

.01564 

.22308   .01674 

.5;' 

.?rt 

.09930 

.<^\Vt^ 

.13231 

.01.356 

10404 

.014.59 

,19403 

.01565 

.22417   .01676 

M) 

.J.' +23 

8.09992 

0.01259 

8.13285 

0.01358 

8 

104.50 

o.nuoi 

8.19513 

0.01567 

8.22405  0.01677 

;'.S' 

.•(■( 

.KKMS 

.01260 

.133.39 

.01360 

!0.5()S 

.01402 

.19503 

.01569 

.22514   .01679 

,'6' 

.J«+24 

1010 1 

.01262 

.13392 

.01361 

'.(;5.'.|» 

.01464 

.19013 

.01571 

.225(,2   .01681 

-'( 

aif 

.10100 

.01264 

.13446 

.01.363 

1001  1 

.01466 

.19003 

.01573 

.22010   .01683 

.<o+S» 

8.10210 

0.01265 

8.13.500 

0.01365 

8 

10003 

0.0146S 

8.19713" 

0.01574 

'8.220.58  0.01685 

~?(r 

•<? 

.10271 

.01267 

.13554 

.01366 

lti715 

.01169 

.19703 

.01576 

.22707   .01687 

18 

.!.;-f26 

HUJV 

.9126.8 

.13607 

.01368 

10700 

.01471 

.19813 

.01578 

.22755   .01689 

16 

-f<; 

.iiKis;'. 

.(ir.'JO 

.13001 

.01370 

1(;8I8   .01473 

.I9S03 

.01.580 

.22803   .01091 

14 

.;.^'+27 

8,1IM39 

0.01272 

8.13714 

0.01371 

8 

lti870 

0.01475 

8.19913 

0.015H2 

8.22S51  0.01692 

u 

!m> 

.10494 

.01273 

.I37li8 

.01373 

10921 

.01176 

.19903 

.01584 

.22^99   .01694 

10 

.'.■i-Yt% 

.IO.-).50 

.01275 

.13822 

.01375 

16973 

.01478 

.2(HII2 

.01585 

.22947   ,01696 

8 

r,\ 

\W.i>\ 

.01277 

.13875 

.01376 

17024   .0I4S0 

.2(K)02 

.01587 

.22990   ,01698 

6 

,v;+"«> 

8.1oi;iil 

».^^•;7^' 

8. 13928 

0.01378 

"8 

17076  0.014H2 

8.20112 

0.01589 

8.23044  0.01700 

4' 

ha 

.111711', 

.01 -.'•'0 

.13982 

.01380 

17127   .0HK3 

.20102 

.01591 

.230;i2   .0170? 

« 

(■'y  +  30 

.S.  10772 

0.012S2 

8.14035 

0.01882 

8 

1717!)  0,01485 

8.20211  0.01593 

8.23140  0.01704 

0 

SJ»  .f- 

a.th  6m 

M»  J" 

L'S»  2" 
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5 

0 

1 

'2 
3 

IhO'O 

15°  C 

lklm\5°15' 

l'>2->  15°  30' 

li>3"'  15°  45' 

Ih  4m 

16°  0' 

s 

Log.  Hav. 

Xat.  llav. 

Log.  Hav. 

Nal.Hav. 

Log. llav. 

Nat.  llav. 

Log.  Hav. 

Xal.  Hav. 

Log.  nav. 

Xat.  llav. 

8.23140 
.23164 
.231SS 
.23212 

.01704 
.01705 
.01706 
.01707 

8.24567 
.24.591 
.24614 
.24638 

.01761 
.01763 
.01763 
.01764 

8.25971 
.2.5994 
.26017 
.26040 

.01818 
.01819 
.01830 
.01831 

8.27352 
.27375 
.27398 
.27420 

.01877 
.01878 

.01879 
.01880 

8.28711 
.28734 
.28756 
.28779 

.01937 
.01938 
.01939 
.01940 

60 
59 
5S 

+   1' 

5 
6 

8.23235 
.23259 
.23283 
.23307 

.01707  8.24661 
.01708   .24685 
.01709   .24708 
.01710   .24732 

.01764 
.01765 
.01766 
.01767 

8.26064 
.26087 
.26110 
.26133 

.01832 
.01823 
.01824 
.01825 

8.27443 
.27466 
.27489 
.27512 

.01881 

.01882 
.01883 
.01884 

8.28801 
.28823 
.2884(1 
.28868 

.01941 
.01942 
.01943 
.01944 

.56- 
55 
54 
53 

+   2' 
9 
10 
11 

8.23331 
.23355 
.23379 
.23403 

.01711 
.01713 
.01713 
.01714 

8.24755 
.24779 
.24803 
.24826 

.01768 
.01769 
.01770 
.01771 

8.26156 
.26179 
.26203 
.26226 

.01836 
.01837 
.01828 
.01839 

8.27534 
.27557 
.27580 
.27603 

.01885 
.01886 

.01887 

.01888 

8.28891 
.28913 
.28936 
.28958 

.01945 
.01946 
.01947 
.01948 

51 
50 
49 

+      3' 

13 
14 
15 

8.23427 
.23451 
.23475 
.23499 

.01715 
.01716 
.01717 
.01718 

8.24850 
.24873 
.24897 
.24920 

.01772 
.01773 
.01774 
.01775 

S.26249 
.26272 
.26295 
.26318 

.01830 
.01831 
.01833 
.01833 

8.27626 
.27648 
.27671 
.2-694 

8.27/17 
.27739 
.27762 
.27785 

.01880 
.01890 
.01891 
.01892 
.01893 
.01894 
.01895 
.01896 
.01897 
.01898 
.01899 
.01900 

8.28980 
.29003 
.29025 
.29048 

8.29070 
.29092 
.29115 
.29137 

8.29159 
.29182 
.29204 
.29226 

.01949 
.01950 
.01951 
.01952 
.01953 
.01954 
.01955 
.01956 
.01957 
.01958 
.01959 
.01960 

4S 
47 
46 
45 
44 
43 
42 
41 
40 
39 
3S 
37 

+   4' 

n 

IS 
19 

8.23523 
.23546 
.23570 
.23594 

.01719 
.01720 
.01731 
.01723 

8.24944 
.24967 
.24991 
.25014 

.01776 
.01777 
.01778 
.01779 

8.26341 
.26364 
.26388 
.26411 

.01834 
.01835 
.01836 
.01837 

+      5' 

21 

22 
23 

8.23618 
.23642 
.23666 
.23690 

.01723 
.01724 
.01724 
.01725 

8.25037 
.25061 
.25084 
.25108 

.01780 
.01781 
.01782 
.01783 

8.26434 
.26457 
.26480 
.26503 

.01838 
.01839 
.01840 
.01811 

8.27807 
.27830 
.27853 
.27876 

+      6' 

25 
26 
27 

8.23713 
.23737 
.23761 
.23785 

.01726 
.01727 
.01728 
.01729 

8.25131 
.25155 
.25178 
.25202 

.01784 
.01785 
.01786 
.01787 

8.26526 
.26.549 
.26572 
.26595 

.01842 
.01843 
.01844 
.01845 

8.27898 
.27921 
.27944 
.27966 

.01901 
.01903 
.01903 
.01904 
.01905 
.01906 
.01907 
.01908 
.01909" 
.01910 
.01911 
.01913 
.01913 
.01914 
.01915 
.01916 

8.29249 
.29271 
.29293 
.29316 

.01961 
.01963 
.01963 
.01964 
.01965 
.01966 
.01967 
.01968 
.01969 
.01970 
.01971 
.01972 

36 
35 
34 
33 
32 
31 
30 
29 
2S 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 

n 

+     r 

29 
30 
31 

8.23809 
.23S32 
.23856 
.23880 

.01730 
.01731 
.01732 
.01733 

8.25225 
.25248 
.25272 
.25295 

.01788 
.01789 
.01789 
.01790 

8.26618 
.26641 
.26664 
.26687 

.01846 
.01847 
.01848 
.01849 
.01850 
.01851 
.01852 
.01853 

8.27989 
.28012 
.28034 
.28057 

8.280SO 
.28102 
.28125 
.28147 

8.29338 
.29360 
.29383 
.29405 

8.29427 
.29449 
.29472 
.29494 

8.29516 
.29539 
.29561 
.29583 

+      8' 
SS 
34 
35 

8.23904 
.23928 
.23951 
.23975 

.01734 
.01735 
.01736 
.01737 

8.2.5319 
.25342 
.25365 
.2.5389 

.01791 
.01792 
.01793 
.01794 

8.26710 
.26733 
.26756 
.26779 

+       9' 

37 
SS 
39 

8.23999 
.24022 
.24046 
.24070 

.01738 
.01739 
.01740 
.01741 

8.25412 
.25435 
.25459 
.25482 

.01795 
.01796 
.01797 
.01798 

8.26802 
.26825 
.26848 
.26871 

.01854 
.01855 
.01856 
.01857 

8.28170 
.28193 
.28215 
.28238 

.01973 
.01974 
.01975 
.01976 

+     1(K 

41 

42 
43 

8.24094 
.24118 
.24141 
.24165 

.01742 
.01743 
.01743 
.01744 

8.25505 
.25529 
.25552 
.25575 

'8.2559'9 
.25622 
.25645 
.25669 

.01799 
.01800 
.01801 
.01802 

8.26894 
.26917 
.26940 
.26963 

.01858 
.01859 
.01860 
.01861 

8.28260 
.28283 
.28306 
.28328 

.01917 
.01918 
.01919 
.01930 
.01931 
.01932 
.01933 
.01934 

8.29605 
.29628 
.296.50 
.29672 

8.29694 
.29716 
.29739 
.29761 

.01977 
.01978 
.01979 
.01980 

+     11' 

45 
46 

47 

8.24189 
.24212 
.24236 
.24260 

.01743 
.01746 
.01747 
.01748 

.01803 
.01804 
.01805 
.01806 

8.26986 
.27009 
.27032 
.27055 

.01861 
.01862 
.01863 
.01864 

8.28351 
.28373 
.28396 
.28418 

.01981 
.01983 
.01983 
.01984 

16 
15 
14 
IS 

+     12' 

49 
50 
51 

8.242S3 
.24307 
.24331 
.24354 

.01749 
.01750 
.01751 
.01752 

8.25692 
.25715 
.25738 
.25762 

.01807 
.01808 
.01809 
.01810 

8.27078 
.27100 
.27123 
.27146 

.01865 
.01866 
.01867 
.01868 

8.28441 
.28464 
.28486 
.28509 

.01925 
.01926 
.01927 
.01928 

8.29783 
.29805 
.29827 
.29850 

.01985 
.01986 
.01987 
.01988 

12 
11 
10 
9 

+     13' 

53 
54 
55 

8.24378 
.24402 
.24425 
.24449 

.01753' 
.01754 
.01755 
.01756 

8.2.5785 
.25808 
.25831 
.25855 

.01811 
.01812 
.01813 
.01814 

8.27169 
.27192 
.27215 
.27238 

.01869 
.01870 
.01871 
.01873 

8.28531 
.28.554 
.28576 
.28599 

.01939 
.01930 
.01931 
.01932 

8.29872 
.29894 
.29916 
.29938 

.01989 
.01990 
.01991 
.01993 

8 
7 
6 
5 

+  14' 

57 
58 
59 

8.24473 
.24496 
.24520 
.24543 

.01757 
.01758 
.01759 
.01760 

8.25878 
.25901 
.25924 
.2.5948 

.01815 
.01816 
.01817 
.01818 

8.27261 
.27283 
.27306 
.27329 

.01873 
.01874 
.01875 
.01876 

8.28621 
.28644 
.28666 
.28689 

.01933 
.01934 
.01935 
.01936 

8.29960 
.29982 
.30005 
.30027 

.01993 
.01994 
.01995 
.01997 

4 
3 

1 

0 

+     15' 

8.24567 

.01761 

8.25971 

.01818 

8.27352 

.01877 

8.28711 

.01937 

8.30049 

.01998 

22^ 

59"' 

2::h 

SS-n 

22'' 

.57'" 

22'' 

oG^.                     22'' 

.5;™- 
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TABLE 

45. 

riavereijies. 

s 

/»5» 

16°  15' 

i»6-16°30' 

7»7»16°45' 

;»5" 

17°  (K 

/»9-17''15' 

s 

Log.  Ilav. 

Nat.  Ilav. 

Log.  Hav. 

Nat.  Ilav. 

Log.  Hav. 

Nat.  Ilav. 

Log.  Ilav. 

Nat.  Uav, 

Log.  Hav. 

Nat.  Ilav 

0 

8.30049 

.01998 

8.31366 

.02059 

8.32663 

.02121 

8.33940 

.021S5 

8.35199 

.02249 

60 

1 

.30071 

.01999 

.31388 

.02060 

.32684 

.02122 

.33962 

.02186 

.3.5220 

.02-250 

59 

2 

.30093 

.02000 

.31410 

.02061 

.32706 

.02124 

.33983 

.02187 

.35241 

.02-251 

5S 

S 

.30115 

.02001 
.02002 

.31431 

.02062 
.02063' 

.32727 
8.32749 

.02125 
.02126 

.34004 
S.34U25 

.02188 
.02189 

.35261 
8.35282 

.0-^-2.52 
.0-2-253 

"56 

+      1' 

8.30137 

8.31453 

5 

.30159 

.02003 

.31475 

.02064 

.32770 

.02127 

.34046 

.02190 

.35303 

.02-254 

55 

6 

.30182 

.02004 

.31497 

.02065 

.32792 

.02128 

.34067 

.02191 

.35324 

.02255 

54 

7 

.3020-1 

.02005 

.31518 

.02066 

.32813 

.02129 

.34088 

.02192 

.35345 

.0-2257 

53 

+   3' 

8.3022(i 

.02006 

8.3i540 

.02067 

8.32834 

.02130 

8.34109 

.02193' 

8.35365 

.02258 

5i 

9 

.302-18 

.02007 

.31562 

.02068 

.32856 

.02131 

.34130 

.02194 

.35386 

.02259 

51 

10 

.30270 

.02008 

.31584 

.02069 

.32877 

.02132 

.34152 

.02195 

.35407 

.02260 

50 

11 

.30292 

.02009 

.31005 

.02070 

.32899 

.02133 

.34173 

.02196 

.3.5428 

.02261 

49 

+      3' 

8.3031-4 

.02010 

8.31627 

.02071 

8.32920 

.02134 

8.34194 

.02198 

8.3.5449 

.0-2262 

-« 

1.1 

.3033G 

.02011 

.31649 

.02072 

.32941 

.02i:j5 

.34215 

.02199 

.3.5469 

.02263 

47 

14 

.30358 

.02012 

.31670 

.02074 

.32963 

.02136 

.34236 

.02200 

.3.5490 

.02264 

46 

15 

.30380 
8.30102 

.02013 
.02014 

.31692 
8.31714 

.02075 
.02076' 

.32984 
8.33006 

.02137 
.02138 

.34257 
8.34278 

.02201 
.0*2202 

.3.5511 
8.3.5532 

.02265 
.02266 

45 
U 

+      4' 

n 

.30-121 

.02015 

.31735 

.02077 

.33027 

.02139 

.34299 

.02203 

.35552 

.02267 

43 

18 

.301-lG 

.02016 

.31757 

.02078 

.33048 

.02140 

.34320 

.02204 

.35573 

.02268 

4t 

19 

.30-ltiS 
8.30190 

.02017 
.02018 

.31779 
8.31800 

.02079 
.02080 

.33070 
8.33091 

.02141 
.02142 

.34341 
8.343(i2 

.02205 
.02206 

.3.5594 
8.35614 

.02270 
.02271 

41 

40 

+       6' 

ii 

.30512 

.02019 

.31822 

.02081 

.33112 

.02143 

.34383 

.02207 

.35635 

.02272 

39 

n 

.30534 

.02020 

.31,S44 

.02082 

.33134 

.02145 

.34404 

.02208 

.35656 

.02273 

SS 

IS 

.3055(1 

.02021 

.31865 

.020»3 

.33155 

.02146 

.34425 

.02209 

..3.5677 

.02274 

S7 

+      6' 

8.30578 

.02022 

8.31887 

.02084 

8.33176 

.02147 

"8.3444(> 

.02210 

8.35(J97 

.02275 

36 

iS 

.30(100 

.02023 

.31909 

.02085 

.33198 

.02148 

.34467 

.02211 

.357  l.S 

.02276 

35 

t6 

.301)22 

.02024 

.31930 

.03086 

.33219 

.02149 

.34488 

.02212 

.35739 

.02277 

34 

ii 

.30(M4 

.02025 

.31952 

.02087 

.33240 

.02150 

.34.509 

.02214 

.357.59 

.02278 

33 

+     r 

"8.3ll(;(liJ 

.02026 

8.31974 

.02088 

8:33262 

.02151 

8.345:iO 

.02215 

8.35780 

.0-2279 

Si 

S9 

.30088 

.02027 

.31995 

.02089 

.33283 

.02152 

.34551 

.02216 

.3.5801 

.02280 

31 

SO 

.30710 

.02028 

.32017 

.02090 

.33304 

.02153 

.34572 

.02217 

.3.5821 

.02281 

30 

SI 

.30732 
8.30754 

.02029 
.02030 

.32039 
8.32060 

.02091 
.02092 

.33325 

.02154 

.34593 
8.34614 

.02218 
.02219 

.3.5842 
8.35S(i3 

.02283 
.02284 

S9 

+   8' 

8.33347 

.02155 

S8 

33 

.30776 

.02031 

.32082 

.02093 

.33368 

.02156 

.34635 

.02220 

.3.5883 

.02285 

27 

34 

.30798 

.02032 

.32103 

.02094 

.33389 

.02157 

.34656 

.02221 

.35904 

.0-2286 

16 

35 

.30820 
8.30842 

.02033 
.02034 

.32125 
8.32147' 

.02095 

.33411 
8.33432' 

.02158 
.02159 

.34677 
8.34698 

.02222 
.02223 

.3.5925 
8.3.5945 

.02287 
.02288 

S5 
14 

+      V 

.02096 

37 

.30863 

.02035 

.32168 

.02097 

.33453 

.02160 

.34719 

.02224 

.35966 

.02289 

IS 

SS 

.30885 

.02036 

.32190 

.02098 

.33474 

.02161 

.34740 

.02225 

.3.5987 

.02290 

ii 

39 

.30907 
8.30929 

.02037 
.02038 

.32211 
8.32233 

.02099 
.02101 

.33496 
8.33517 

.02162 
.02164 

.34761 
'8.347.H2 

.02226 
.0-2227 

.36007 
8.36028 

.02291 
.02292 

ii 
io 

+     W 

4t 

.30951 

.02039 

.32254 

.02102 

.33.538 

.0216.5 

.34803 

.0-2-229 

.S604S 

.02293 

19 

4t 

.30973 

.02040 

.32276 

.02103 

.33559 

.02166 

.34S23 

.0'2230 

.36069 

.0-2295 

18 

43 

.30995 
8.31017 

.02042 
.02043 

.32297 
8.32319 

.02104 
.02105 

.33580 
8.33602 

.02167 
.0216.S 

.34,S44 
8.34.S(;5 

.02231 
.02232 

.36090 
8.36110 

.02296 
.02297 

17 
16 

+     11' 

45 

.31039 

.02044 

.32341 

.02106 

.33623 

.02169 

.34S,'.I1 

.022.n 

.36131 

.02298 

15 

46 

.31060 

.02045 

.32362 

.02107 

.33644 

.02170 

.34907 

.02-234 

.36151 

.02299 

14 

47 

.310S2 

.02046 

.32384 

.02108 

.33665 

.02171 

.3192S 

.0-«3.i 
.02236 

.36172 
8.36193 

.02300 
.02301 

13 
Ii 

+  12' 

8.31104 

.02047 

8.3240.5 

.02109 

8.33686 

.02172 

"8.3494>l 

49 

.31126 

.0JO4S 

.32427 

.02110 

.3370.S 

.02173 

.31970 

.02237 

.36213 

.02302 

11 

50 

.31148 

.02049 

.32448 

.02111 

.33729 

.02174 

.349fn 

.02238 

.3(!234 

.02303 

10 

SI 
+     13' 

.31170 

.02050 

.32470 

.02112 

.33750 

.02175 

.3.5011 

.0-2239 

.36254 

.02304 

9 

8.31192 

.020.SI 

8.32491 

.02113' 

8.33771 

.02176 

8.35032 

.O-J-240 

8.36-275 

.02305 

8 

53 

.31213 

.02052 

.32513 

.02114 

.33792 

.02177 

.3.5053 

.02241 

.36295 

.02307 

7 

54 

.31235 

.02053 

.32534 

.02115 

.33814 

.0217S 

.3.5074 

.02243 

.36316 

.02308 

6 

55 

.312.57 

.02054 

.32.556 

.02116 

.33835 

.02179 

.XM>r, 

.0-2-244 

.36337 
8.36357' 

.02309 
.02310 

5 
4 

+     14^ 

8.31279 

.02**. 

8.32577 

.02117 

8.33856' 

.02181 

8.35116 

.0r246 

57 

.31301 

.02056 

.32599 

.02118 

.33877 

.02182 

.35137 

.02246 

..36378 

.02311 

3 

58 

.31322 

.02057 

.32620 

.02119 

.33898 

.02183 

.35157 

.02247 

.36398 

.02312 

i 

59 

.31344 

.02058 

.32642 

.02120 
.02121 

.33919 
8.33940" 

.02184 
.02185 

.35178 
8.35199 

.02248 
.02249 

.36419 
8.36439 

.02313 
.02314 

1 
0 

+     1»' 

8.31366 

.02059 

8.32663 

M» 

54- 

»-'» 

53" 

«» 

5*- 

gfk 

57- 

«» 

50- 

TABLE 
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Haversines. 

s 

Ih  lOm 

17  SC 

i»  ii'" 

17°  45' 

Ih  12m 

18°  0' 

i"  i5>n 

18°  15' 

Ih  Um 

18°  30' 

8 

Log.  nav. 

Nat.  Uav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

0 

8.3G439 

.02314 

8.37662 

.02380 

8.38867 

.02447 

8.40055 

.02515 

8.41226 

.02584 

60 

1 

.36460 

.02315 

.37682 

.02381 

.38886 

.02448 

.40074 

.02516 

.41246 

.02585 

59 

2 

.36480 

.02316 

.37702 

.02382 

.38906 

.03449 

.40094 

.02517 

.41265 

.02586 

58 

S 

.36501 

.02317 

.37722 

.02384 

.38926 

.02451 
.03452 

.40114 
8.40133 

.02518 
.03530 

.41284 
8.41304 

.02587 
.03588 

57 
56 

+     r 

8.36521 

.02319 

8.37742 

.03385 

8.38946 

5 

.36542 

.02320 

.37763 

.02386 

.38966 

.02453 

.40153 

.03531 

.41323 

.03590 

55 

6 

.36562 

.02321 

.37783 

.02387 

.38986 

.02454 

.40172 

.02522 

.41343 

.03591 

54 

7 

.36583 

.02322 

.37803 

.02388 

.39006 

.02455 
.03456 

.40192 
8.40212 

.02523 
.03534 

.41362 
8.413S1 

.03.392 
.03593 

53 

5?. 

+       2' 

8.36603 

.02323 

8.37823 

.02389 

8.39026 

9 

.36624 

.02324 

.37843 

.02390 

.39046 

.034.57 

.40231 

.02525 

.41401 

.03594 

51 

10 

.36644 

.02325 

.37864 

.02391 

.39066 

.03458 

.40251 

.03536 

.41420 

.03595 

50 

11 

.36665 

.02326 

.37884 

.02393 

.39086 

.03460 

.40271 

.03538 
.03539 

.41439 

.03597 
.03598 

49 
48 

+   3' 

8.36685 

.03327 

8.37904 

.03394 

8.39105 

.03461 

8.40290 

8.4L459 

IS 

.36706 

.02328 

.37924 

.02395 

.39125 

.03463 

.40310 

.03530 

.41478 

.03599 

14 

-.30726 

.02329 

.37944 

.03396 

.39145 

.03403 

.40329 

.03531 

.41497 

.03600 

46 

15 

.36746 

.02331 

.37964 

.02397 

.39165 

.03464 
.03465 

.40349 
8.40369 

.02533 

.41517 
8.41536 

.03601 
.03602 

45 

44 

+   4' 

8.36767 

.02332 

8.37985 

.02398 

8.39185 

.02533 

17 

.36787 

.02333 

.38005 

.02399 

.39205 

.03466 

.40388 

.03534 

.41555 

.02603 

4--1 

IS 

.36808 

.02334 

.38025 

.02400 

.39225 

.03467 

.40408 

.0353? 

.41575 

.02605 

19 
+       5' 

.36828 

.02335 

.38045 

.02401 
.02402 

.39245 
8.39264 

.03469 

.40427 

.03537 
.03538 

.41594 
8.41613" 

.02006 
.03607 

41 
40 

S.36S49 

.03336 

8.3S065 

.03470 

8.40447 

21 

.36869 

.03337 

.38085 

.02404 

.39284 

.03471 

.40467 

.02539 

.41632 

.03608 

.V,9 

22 

.36889 

.03338 

.38105 

.02405 

.39304 

.03472 

.40486 

.02540 

.41652 

.03609 

.18 

23 

.36910 

.03339 

.38126 

.02406 

.39324 

.03473 

.40506 
8.40525 

.02541 
.02542 

.41671 
8.41690 

.03810 
.03612 

37 
36 

+   6' 

8.36930 

.03340 

8.38146 

.02407 

8.39344 

.02474 

25 

.36951 

.03342 

.38166 

.02408 

.39364 

.02475 

.40545 

.03544 

.41710 

.03613 

35 

26 

.36971 

.03343 

.38186 

.02409 

.39384 

.02476 

.40564 

.03545 

.41729 

.03614 

34 

27 

.36991 

.03344 

.38206 
8.38226 

.02410 

.39403 

.02478 

.40584 

.02546 
.02547 

.41748 
8.41767 

.03615 

S3 

+     r 

8.37012 

.03345 

.02411 

8.39423 

.02479 

8.40603 

.03616 

3?. 

29 

.37032 

.03346 

.38246 

.02412 

.39443 

.03480 

.40623 

.03548 

.41787 

.03617 

31 

SO 

.37J053 

.03347 

.38260 

.02414 

.39463 

.02481 

.40642 

.03549 

.41806 

.02619 

30 

SI 

.37073 

.03348 

.38286 

.02415 

.39482 

.02482 
.03483 

.40662 
8.40681 

.03550 
.03552 

.41825 

.03630 

29 

■.'8 

+      8' 

8.37093 

.03349 

8.38306 

.02416 

8.39502 

8.41845 

.03631 

55 

.37114 

.03350 

.38326 

.02417 

.39522 

.03484 

.40701 

.02553 

.41864 

.03632 

97 

34 

.37134 

.03351 

.38346 

.02418 

.39542 

.02486 

.40721 

.03554 

.41883 

.03623 

26 

35 

.37154 

.03353 

.38367 

.02419 

.39562 

.02487 

.40740 

.03555 

.41902 

.02624 

25 
24 

+      9' 

8.37175 

'.02354 

8.38387 

.02420 

8.39581 

.02488 

8.40760 

.02556 

8.41921 

.02636 

57 

.37195 

.02355 

.38407 

.03431 

.39601 

.02489 

.40779 

.02557 

.41941 

.02627 

23 

55 

.37215 

.02356 

.38427 

.03433 

.39621 

.02490 

.40799 

.03559 

.41960 

.02628 

22 

39 
+     W 

.37236 
8.37256 

.02357 

.38447 

.03434 

.39641 

.02491 

.40818 

.03560 

.41979 

.02629 

21 

.02358 

8.38467 

.03425 

8.39660 

.02492 

8.40837 

.02561 

8.41998 

.03630 

20 

41 

.37276 

.02359 

.38487 

.03436 

.39680 

.02493 

.40857 

.02563 

.42018 

.02631 

19 

42 

.37297 

.02360 

.38507 

.03437 

.39700 

.02495 

.40876 

.03563 

.42037 

.03633 

18 

4S 

.37317 

.02361 

.38527 

.02428 

.39720 

.03496 

.40896 

.03564 

.42056 

.02634 

n 

16 

+  11' 

8.37337 

.02363 

8.38547 

.03439 

8.39739 

.02497 

8.40915 

.03565 

8.42075 

.02635 

46 

.37358 

.02364 

.38567 

.03430 

.39759 

.02498 

.40935 

.02567 

.42095 

.02636 

15 

46 

.37378 

.02365 

.38587 

.02431 

.39779 

.02499 

.40954 

.02568 

.42114 

.02637 

14 

47 

.37398 

.02366 

.38607 

.02433 

.39799 

.02.500 

.40974 

.02569 

.42133 

.02638 

13 

+     IV 

8.37419 

.02307 

8.38627 

.02434 

8.39818 

.02501 

8.40993 

.02570 

8.421.52 

.02639 

12 

49 

.37439 

.02368 

.38647 

.02435 

.39838 

.02503 

.41013 

.02571 

.42171 

.02641 

11 

50 

.37459 

.03369 

.38667 

.02436 

.39858 

.02.504 

.41032 

.02572 

.42190 

.03042 

10 

51 

.37479 

.02370 

.38087 
8.38707 

.02437 

.39877 

.02505 

.41052 

.02573 

.42210 
8.42229 

.03643 
.03644 

9 

8 

+     13' 

8.37500 

.03371 

.03438 

8.39897 

.02506 

8.41071 

.02575 

53 

.37520 

.03373 

.38727 

.03439 

.39917 

.02507 

.41090 

.02576 

.42248 

.03645 

7 

54 

.37540 

.02374 

.38747 

.02440 

.39937 

.03508 

.41110 

.02577 

.42267 

.03646 

6 

55 

.37560 

.02375 
.02376 

.38767 
8.38787 

.02442 
.02443 

.39956 
8.39976 

.03509 
.03510 

.41129 
8.4 1149" 

.02578 
.02579 

.42286 
8.42305 

.03648 
.03649 

5 
4 

+     14' 

8.37581 

57 

.37601 

.02377 

.38807 

.02444 

.39996 

.03513 

.41168 

.02580 

.42324 

.03650 

5 

58 

.  .37621 

.02378 

.38827 

.02445 

.40015 

.02513 

.41187 

.02582 

.42344 

.036.51 

2 

59 

.37641 

.02379 
.02380 

.38847 
8.38867 

.02446 

.40035 

.03514 
.03515 

.41207 

.02583 

.42363 

.02653 

1 

0 

+     15' 

8.37662 

.02447 

8.40055 

8.41226 

.02584 

8.42382 

.03653 

22  It 

49 'n 

22'' 

4S'^ 

22'i 

.47". 

22  h 

46^ 

22  h 

45™ 
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TABLE  4.^,. 
navereiiics. 

g 

jA/jm 

18°  45' 

Ih  lem  W  (K 

iTinm 

19°  15' 

Ih  ism  19°  SCK 

Ih  19m  19°  45' 

s 

60 
o'J 
oS 

oiT 

55 
54 
5S 
5:1 
51 
50 
49 
48 

■i>! 

Log.  Hav. 

Nat.  Hav, 

Log.  Hav. 

Nat.  Hav. 

Log.  Ilav. 

Nat.  Hav 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

0 

1 

a 

"s 

&.4L'3SJ 
.42401 
.42420 
.42439 

8^42458 
.42477 
.42407 
.42.316 

8.42335 
.42.554 
.42573 
.42592 

.02U.W 
.02Co6 
.0?657 
.02058 
.02659 
.02661 
.02662 
.02663 
.02664 
.02665 
.02666 
.02668 
.02669 
.02670 
.02671 
.02672 
.02673 
.02675 
.02676 
.02677 
.02678 
.02679 
.02680 
.02682 
.02683 
.02681 
.02685 

8.43522 
.43541 
.43560 
.43578 

.02724 
.0272.5 
.02726 
.02728 

8.44647 
.44665 
.44684 
.44703 

.02796 
.02797 
.02798 
.02799 

8.45757 
.4.5775 
.45794 
.45812 

.02868 
.02869 
.02870 
.02871 
.02873 
.02874 
.02875 
.02876 

8.46852 
.46871 
.40889 
.46907 

8.46925 
.46943 
.46961 
.46979 

.02941 
.02942 
.02944 
.02945 
.02946 
.02947 
.02949 
.02950 

+   1' 

5 
6 
7 

8.43597 
.43616 
.43635 
.43654 

8.43673 
.■!3l>92 
.43710 
.43729 

S.4374S 
.43767 
.4378(i 
.43S05 

8.43823 
.43842 
.43861 
.438S0 

8743899' 

:4*!»tr 

.43936 
.43955 
8.43974 
.43992 
.44011 
.44030 

.02729 
.02730 
.02731 
.02732 
.02734 
.02735 
.02736 
.02737 
.0273S 
.02739 
.02741 
.02742 
.02743 
.02744 
.02745 
.02747 
.02748 
.02749 
.02750 
.02751 
.02753 
.02754 
.02755 
.02756 

8.44721 
.44740 
.44758 
.44777 

8.44796 
.44814 
.44833 
.44851 

'8.44870 
.44889 
.44907 
.44926 

.02800 
.02802 
.02803 
.02804 
.02805 
.02806 
.02808 
.02809 

8.4.5830 
.45849 
.45867 
.45885 

8.45904 
.45922 
.45940 
.45959 

+  V 
9 
10 
11 

.02878 
.02879 
.02880 
.02881 

8.40998 
.47016 
.47034 
.47052 

.02951 
.02952 
.02954 
.02955 
.02956 
.02957 
.02958 
.02960 

+      3' 
13 
14 
15 

8.42011 
.42630 
.42649 
.42668 

.02810 
.02811 
.02812 
.02814 

8.4.5977 
.45995 
.46014 
.46032 

.0288:j 

.02884 
.02885 
.02886 

8.47070 
.47088 
.47106 
.47124 

8.47142 
.47160 
.47178 
.47197 

+      4' 
17 
18 
19 

8.42687 
.42706 
.42725 
.4274.J 

8.44944 
.44963 
.44981 
.45000 

8.45018 
.45037 
.45055 
.45074 

8.4.5093 
.45111 
.45130 
.45148 

8.45167 
.45185 
.45204 
.4.5222 

.02815 
.02816 
.02817 
.02818 
.02820 
.02821 
.02822 
.02823 
.02824 
.02826 
.02827 
.02828 
.02829 
.02830 
.02832 
.02833 

8.46050 
.46069 
.46087 
.46105 

8.46124" 
.46142 
.46160 
.46179 

8.46197 
.46215 
.40233 
.40252 

8.46270 
.46288 
.46300 
.40325 

.02887 
.02889 
.02890 
.02891 
.02892 
.02S93 
.02895 
.02896 
.03897 
.02898 
.02900 
.02901 
.02902 
.02903 
.02901 
.02906 

.02961 
.02962 
.02963 
.02965 
.02966 
.02967 
.02968 
.02970 
.02971 
.62973 
.62973 
.02974 
.02976 
.03977 
.02978 
.02979 

44 
4J 
4^ 
41 
4" 
S9 
SS 
.J  7 
J6" 
S5 
34 
33 
Si 
31 
SO 

e9 

+      6' 
gl 
ti 
!3 

8.42764 
.42783 
.42802 
.42821 

8.47215 
.47233 
.47251 
.472(i9 

+      6' 

S5 
S6 
S7 

8.42840 
.42859 
.42878 
.42897 

8.42916 
.42935 
.42954 
.42973 

8.47287 
.47305 
.47323 
.47341 

8.473,59 
.47377 
.47395 
.47413 

+     r 

S9 
30 
31 

.02686 
.02688 
.02689 
.02690 

8.440-19 
.44067 
.44086 
.44105 

.02757 
.02759 
.02760 
.02761 

+   8' 

33 

34 

35 
+   9' 

57 

38 

39 

8.42992 
.43011 
.43030 
.43049 

8.4306S 
.43087 
.43106 
.43125 

.02691 
.02692 
.02693 
.02695 
.02696 
.02697 
.02698 
.02699 
.02700 
.02702 
.02703 
.02704 
.02705 
.02706 
.02708 
.02709 
.02710 
.02711 
.02712 
.02713 

8.44124 
.44142 
.44161 
.44  ISO 

8.44199 
.44217 
.44236 
.442.^5 

8.44273 
.44292 
.44311 
.44330 

8.44348 
.44367 
.44386 
.44404 

8.44423 
.44442 
.444()0 
.44479 

.02762 
.02763 
.02764 
.02766 
.02767 
.02768 
.02769 
.02771 
.02772 
.02773 
.02774 
.02775 

8.4,5241 
.45259 
.45278 
.45296 

8.45315 
.45333 
.45352 
.4.5370 

8.45388 
.45407 
.4.5425 
.45444 

.028.34 
.02835 
.02836 
.02838 
.02839 
.02840 
.02841 
.02842 
.02844 
.02845 
.02846 
.02847 

8.40343 
.46361 
.46379 
.46398 

8.46416 
.46434 
.40452 
.46471 

8.46489 
.46507 
.46525 
.46.544 

.0'i907 
.02908 
.02909 
.02911 
.02912 
.02913 
.02914 
.02915 
.02917 
.0291S 
.02919 
.02920 

,S47431 
,17419 
.47467 
.474,S5 

8,47.51)3 
.47.521 
.47,539 
.47.557 

"S.4757.5" 
.47.593 
.47i;il 
,47629 

.02981 
.029S2 
.029.83 
.029,84 
.03986 
.03987 
.03988 
.03989 
.02991" 
.02992 
.02993 
.02994 

28 
27 
26 
25 
24 

ts 

12 
tl 

to 

19 
18 
17 

+  W 

41 
4S 
43 

8.43144 
.43163 
.43181 
.43200 

+  11' 

45 
46 

47 

8.43219 
.43238 
.43257 
.43276 

8.4329.J 
.43314 
.13333 
.43352 

.02776 
.02778 
.02779 
.02780 
.02781 
.02782 
.02784 
.02785 

8.4.5462 
.4.5481 
.45499 
.4,5518 

.02849 
.02850 
.02851 
.02852 

8.46,562 
.46.580 
.46598 
.46016 

.02922 
.02923 
.02924 
.02925 

S,4:iM7 
.47f.(;5 
.476V3 
.477(11 

.02996 
.02997 
.03998 
.0->999 

16 
15 
14 

1.1 

+     W 

49 
SO 
51 

8.4,5.>36 
.4.5.5,54 
.45573 
.45.591 

.02853 
.02855 
.028.56 
.02.857 

8.46631 
,466,53 
.46671 

,46689 

.02926 
.02928 
.02929 
.02930 

,s,i:71',l 

.03000 
.03002 
.03003 
.03001 

li 
11 

111 

+  13' 

53 
54 
55 

8.43371 
.43390 
.43409 
.43427 

8.1HM6 
.13465 
.4;MS4 
.43:i03 

8743522 

.02715 
.02716 
.02717 
.02718 
.02719 
.02721 
.02722 
.02723 
.02724 

8.44498 
.44516 
.4  1535 
.41554 

8.44572' 
.44591 
.44610 
.44028 

8.44647 

.02786 
.02787 
.027.88 
.02790 
.02791 
.02792 
.02793 
.02794 
.02796 

8.4.5610 
.45628 
.4.5646 
.45665 

"8.45683 
.45702 
.457'20 
.45738 

.02H.S8 
.02859 
.02.861 
.02.86? 

.ViSiV.i 
.02S6I 

.11-'  " 

8,46707 
.46725 
.16744 
.46762 

.02931 
.0>9.'»:i 
.02934 
.029.^> 
.0-^930 
.02938 
.02939 
.02940 

8,47791 
,47,><OII 
,47.>^27 
.47SII 

8.47,s62 
.47,<M) 
.47,'^9.>< 
.47916 

.0300') 
.03007 
.03008 
.03009 
.03010 
.0.3012 
»,3013 
.0.1014 

5 
4 
3 

1 

+  14' 

.57 
58 
59 

+     15' 

8.45757 

.(V. 

.0-2941 

8.47931 

.03015 

0 

if  2* 

44" 

«» 

+J-" 

«J« 

4.^         i    ::^ 

41" 

i3>> 

^■» 

TABLE  45. 
Haversines. 

[Page  827 

s 

1/^20'" 

20°  <y 

jh^'im 

20°  15' 

Ih  a 2m 

20°  30' 

Ih-Jjm 

20°  45' 

lhj4'' 

21°  0' 

8 

Log.  Hav. 

Nat.  Hav 

Log.  Hav 

Nat.  Hav. 

Log.  Hav 

Nat.  Hav 

Log.  Uav 

Nat.  Hav 

Log.  Hav 

Nat.  Hav. 

0 
1 
2 
3 

8.47934 
.47952 
.47970 
.47988 

.03015 
.03017 
.03018 
.03019 

8.49002 
.49020 
.49037 
.49055 

.03090 
.03093 
.03093 
.03094 

8.50056 
..50074 
..50091 
.50109 

.03166 
.03168 
.03169 
.03170 
.03171 
.03173 
.03174 
.03175 

8.51098 
.51115 
.51132 
..511.50 

.03243 
.03345 
.03346 
.03247 

8.52127 
.62144 
..52161 
..52178 

8.. 52 195 
.,52212 
..52229 
..52246 

.03321 
.03322 
.03324 
.03335 

60 
59 
5S 
57 

+     r 

5 
6 

7 

8.48006 
.48024 
.48041 
.48059 

.03020 
.03033 
.03033 
.03034 

8.49073 
.49090 
.49108 
.49126 

.03095 
.03097 
.03098 
.03099 

8.50120 
.50144 
.50161 
.50179 

8.51167 
.51184 
.51201 
.51219 

.03348 
.03250 
.03251 
.03252 

.03336 
.03328 
.03329 
.03330 

56 
55 
54 
53 

+      3' 

9 
10 
11 

8.48077 
.48095 
.48113 
.48131 

.03035 
.03037 
.03038 
.03039 

8.49143 
.49161 
.49179 
.49196 

.03101 
.03103 
.03103 
.03104 

8. .50196 
.50214 
..50231 
.50248 

.03177 
.03178 
.03179 
.03180 

8.61236 
.51253 
.51270 
.51287 

.03254 
.03355 
.03356 
.03357 

8.52263 
.52280 
..52297 
..52314 

.03331 
.03333 
.03334 
.033:55 

52 
51 
50 
49 
43 
47 
46 
45 
U 
43 
42 
41 
40 
39 
33 
37 
36 
35 
34 
33 

+       3' 

IS 
14 
15 

8.48149 
.48167 
.48184 
.48202 

.03030 
.03033 
.03033 
.030:U 
.03035 
.03037 
.03038 
.03039 

8.49214 
.49232 
.49249 
.49267 

.03106 
.03107 
.03108 
.03109 

8. .50266 
.50283 
..50301 
..50318 

.03183 
.03183 
.03184 
.03186 

8.61305 
.61322 
.61339 
.61356 

.03359 
.03360 
.03361 
.03363 

8..52331 
..52348 
.•52365 
.,52382 

.03337 
.03338 
.03339 
.03341 

+       i' 

17 
IS 
19 

8.48220 
.48238 
.48256 
.48274 

8.49284 
.49302 
.49320 
.49337 

.03111 
.03113 
.03113 
.03114 

8.  .50335 
.50353 
.50370 
..50388 

8. .50405 
..50422 
.50440 
..50457 

.03187 
.03188 
.03189 
.03191 

8.51374 
.51391 
.51408 
.51426 

.03364 
.03365 
.03366 
.03368 

8.,52399 
..52416 
.52433 
.524.50 

.03343 
.03343 
.03344 
.03346 

+       5' 
21 
22 
23 

8.48292 
.48309 
.48327 
.48345 

.03040 
.03043 
.03043 
.03044 

8.49355 
.49373 
.49390 
.49i08 

.03116 
.03117 
.03118 
.03119 

.03193 
.03193 
.03194 
.03196 

8.51442 
.514.59 
.51477 
.51494 

.03309 
.03370 
.03373 
.03373 

8..52467 
..52484 
..52.501 

'.,52518 

.03347 
.03*18 
.03350 
.03351 

+       6' 

25 
26 

8.48363 

.48381 
.48399 
.48416 

.03045 
.03047 
.03048 
.03049 

8.49425 
.49443 
.49401 
.49478 

.03131 
.03133 
.03133 
.03135 

8.. 50475 
..50492 
..50.509 
..50527 

.03197 
.03198 
.03300 
.03301 

8.51511 
.51528 
.51.545 
.51.502 

.03374 
.03375 
.03377 

.03378 

8. .52,535 
..52652 
..52569 
.,52585 

.03352 
.033.54 
.03.355 
.03356 

+     r 

29 
30 
31 

8.48434 
.48452 
.48470 
.48488 

.03050 
.03053 
.03053 
.03054 

8.49496 
.49513 
.49531 
.49548 

.03136 
.031? 7 
.03138 
.03130 

8.. 50544 
..50,561 
.50579 
..50596 

.03303 
.03304 
.03305 
.03306 

8.51.580 
.51597 
.51614 
.51631 

.03379 
.03381 
.03383 
.03383 

8..52602 
.52619 
.,52636 
.,526,53 

.03358 
.03359 
.03360 
.03361 

32 
31 
30 
29 

+       8' 
33 
34 
35 

8.48505 
.48523 
.48541 
.48559 

.03055 
.03057 
.03058 
.03059 
.030«0 
.03003 
.03063 
.03064 

8.49566 

.49.584 
.49601 
.49019 

.C3131 
.03133 
.03133 
.03135 

8.50014 
..50631 
.50048 
.50060 

.03307 
.03309 
.03310 
.03311 

8.51048 
.51065 
.51082 
.51700 

.03385 
.03386 
.03387 
.03388 

8.,52670 
..52687 
..52704 
..52721 

.03363 
.03364 
.03365 
.03367 

23 
27 
26 
25 

+       9' 

37 
3S 
39 

8.48576 
.48594 
.48612 
.48630 

8.49036 
.49654 
.49071 
.49089 

.03130 
.03137 
.03138 
.03140 

8. .50083 
..50700 
.50718 
..50735 

.03312 
.03314 
.03315 
.03316 

8.51717 
.61734 
.61751 
.51768 

.03390 
.03391 
.03293 
.03394 

8..527,38 
.,52756 
.52772 
.,52789 

.03368 
.03369 
.03371 
.03372 

24 
23 

22 
21 

+    ir 

41 
42 
43 

8.48648 
.48665 
.48083 
.48701 

.030C5 
.03067 
.03068 
.03069 

8.49700 
.49724 
.49742 
.497.59 

.03141 
.03143 
.03144 
.03145 

8.. 507.52 
..50770 
..50787 
..50804 

.03318 
.03319 
.03330 
.03331 

8.51785 
.51802 
.51819 
.51836 

.03395 
.03396 
.03398 
.03399 

8.. 52806 
..52822 
.•52839 
.•52856 

.03373 
.03375 
.03376 
.03377 

20 
19 
IS 
17 

+     11' 

45 
46 
47 

8.48719 
.48736 
.487.54 
.48772 

.03070 
.03073 
.03073 
.03074 

8.49777 
.49794 
.49812 
.49829 

.0314G 
.03147 
.03149 
.03150 

8..50821 
.50839 
..50856 
..50873 

.03333 
.03334 
.03325 
.03337 

8.518.54 
.51871 
.51888 
.51905 

.03300 
.03301 
.03303 
.03304 

8.  .52873 
.,52890 
.•52907 
.52924 

.03379 
.03380 
.03.381 
.03383 

16 
15 
14 
13 

+     13' 

49 
50 
51 

8.48789 
.48807 
.48825 
.48843 

.03075 
.03077 
.03078 
.03079 

8.49847 
.49864 
.49882 
.49899 

.03151 
.03153 
.03154 
.03155 

8. .50891 
.50908 
..50925 
..50943 

.03338 
.03339 
.03330 
.03333 

8.51922 
.51939 
.51956 
.51973 

.03305 
.03307 
.03308 
.03309 

8.. 52941 
.529.58 
..52974 
..52991 

.03384 
.03385 
.03386 
.03388 
.03389 
.03390 
.03,393 
.03393 

12 
11 
10 
9 
S 
7 
6 
5 

+     13' 

53 
54 
55 

8.48800 
.48878 
.48896 
.48914 

.03080 
.03083 
.03083 
.03084 

8.49917 
.49934 
.49952 
.49969 

8.49987 
.50004 
.50022 
.50039 

.03156 
.03157 
.03159 
.03160 
.03161 
.03163 
.03164 
.03165 

8.50900 
..50977 
..50994 
..51012 

.03333 
.03334 
.03336 
.03337 

8.51990 
..52007 
..52024 
..52041 

.03311 
.03312 
.03313 
.03314 
.03316 
.03317 
.03318 
.03320 

S..53008 
.63026 
.63042 
.63059 

+     14' 

57 
58 
59 

8.48931 
.48949 
.48967 
.48984 

.03085 
.03087 
.03088 
.03089 

8.51029 
.51040 
.51063 
.51081 

.03338 
.03339 
.03341 
.03343 

8. .520.58 
..52076 
..52093 
..52110 

8.53076 
.53092 
.53109 
..53126 

.03394 
.03396 
.03397 
.03398 

1 

+  15' 

8.49002 

.03090 

8. .50056 

.03166 

8.51098 

.03243 

8.. 52 127 

.03321 

8..53143 

.03400 

0 

22h 

59"> 

22h 

SSm 

22h 

SJm 

J2'> 

SS™ 

22'i 

AM"    . 
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TABLE 

45. 

Haversines. 

3 

Ih  25m  21°  15' 

Ih  26m  21°  W 

Ih  27m  ZX°  45' 

1>>  2Sm  23°  0' 

Ih  29m  22°  15' 

s 

Log.  llav 

Nat.  nav 

Log.  Hay 

Nat.  Hav 

Log.  Hav 

Nat.  Hav 

Log.  Uav 

Nal.  Hav 

Log.  II;-.v. 

N.it.liav 

0 

8.53143 

.03400 

8.54147 

.03479 

8.55139 

.03560 

8.56120 

.03641 

8.57089 

.03733 

60 

J 

..53160 

.03401 

.54164 

.03480 

.55156 

.03561 

.56136 

.03642 

..57105 

.03724 

;<9 

2 

..53177 

.03402 

..54180 

.03482 

55172 

.03562 

.56152 

.03644 

.57121 

.03726 

oS 

S 

.53193 
8.53210 

.03404 
.03405 

..54197 
8..54214 

.0.3483 
.03484 

..55189 
8.5.5205 

.03564 
.03565 

..56169 
8.56185 

.03645 
.03646 

.57137 
8.571-53 

.03727 
.03728 

.57 
56' 

+        I' 

5 

.53227 

.03406 

..54230 

.03486 

.55221 

.03566 

.56201 

.03648 

.57169 

.03730 

55 

6 

.53244 

.03408 

..54247 

.03487 

55238 

.03568 

.56217 

.03649 

.57185 

.03731 

54 

7 

.53261 

.03409 

..54263 

.03488 

.552.54 

.03569 

.56233 
8.56250 

.03650 
.03653 

.57201 
8.57217 

.037.33 
.03734 

5.i 
5J 

+   2' 

8.53277 

.03410 

8.54280 

.0.3490 

8.55271 

'  .03570 

9 

.53294 

.03411 

.54297 

.03491 

.55287. 

.03572 

.56266 

.03653 

.57233 

.03735 

51 

10 

.53311 

.03413 

..54313 

.03493 

.55303 

.03573 

..56282 

.03654 

.57230 

.03737 

50 

n 

.53328 
8.53345 

.03414 
.03415 

..54330 
8.54346 

.03494 
.03495 

.55320 
8.55336 

.03574 
.03576 

.56298 
8..56315 

.03656 
.03657 

.57266 

.03738 
.03740 

49 

4<S 

+   3' 

8.5728-' 

IS 

..53361 

.03417 

.543(i3 

.03496 

.55353 

.03577 

..56331 

.03659 

..'i721i> 

.03741 

47 

J4 

..5337S 

.03418 

..54380 

.03498 

.55369 

.03578 

.56347 

.03660 

'.^7314 

.03742 

46 

/.•; 

.53395 
8..53412 

.03419 
.03431 

..54396 
8.54413 

.03499 
.03500 

.55385 

.03580 
.03581 

.56363 
8.56379 

.03681 
.0366:t 

.573:!0 
S. 57346 

.03744 
.0374.5 

45 

44 

+   4' 

8.55402 

77 

.53429 

.03423 

..54429 

.03503 

..55418 

.03583 

.56396 

.03664 

.57362 

.03746 

4-i 

IS 

.53445 

.03423 

.54410 

.03503 

.55435 

.03584 

..56412 

.03665 

.57378 

.03748 

-;.' 

19 

.53462 

.03425 

.54462 

.0.3504 

.55451 

.03585 

.56428 

.03667 
.03668 

.57394 
8..=v7410 

.03749 
.03751 

41 
40 

+    y 

8.53479 

.03426 

S.. 54  4  79 

.03506 

8.5.5467 

.03587 

8.56444 

21 

.53496 

.03427 

..^4496 

.0.3507 

.5.5484 

.03588 

.56460 

.03669 

.57426 

.037.52 

S9 

22 

.53512 

.03429 

..54512 

.0.3509 

.55.500 

.03589 

..56477 

.03671 

..^7442 

.03753 

,1S 

2S 

..53529 

.03430 
.03431 

.54529 
8. .54  545 

.03510 
.03511 

..5.5516 
8.55.533 

.03591 
.0.3.592 

.56493 
8.. 56509 

.03672 
.03674 

.57458 
8.57474 

.03755 
.03756 

.57 
d6 

+   6' 

8.53.546 

25 

..53563 

.03433 

..54562 

.0.3513 

..55.549 

.03593 

.56525 

.03675 

.57490 

.03757 

So 

26 

.53680 

.03434 

..54578 

.03514 

..55566 

.0.3595 

..56541 

.03676 

.57.506 

.03759 

S4 

27 

.53.596 

.03435 

.54.595 

.03515 

..5.5.582 

.03596 

..56557 

.03678 

.57522 

.03760 

SS 

+     r 

8.53613 

.03437 

8.54612 

.03517 

8.55598 

.03597 

8. .56574 

.03679 

'8>'7538' 

.03763 

,12 

29 

.53630 

.03438 

.54628 

.03518 

.5.5615 

.03599 

..56590 

.03680 

..i75?.4 

.03763 

s'l 

SO 

.53646 

.03439 

.54645 

.03519 

..55631 

.03600 

.56606 

.03682 

.57570 

.03764 

so 

SI 

..53663 

.03441 

..54661 

.0.3521 

.55647 

.03601 

.56622 

.03683 

..57.^81 

.03766 

29 

+   8' 

8.53680 

.03443 

8.54678 

.03533 

8.55664' 

.03603 

8.566;iS 

.0368.5 

8.57601 

.03767 

2b' 

5^ 

.53697 

.03443 

.54694 

.03533 

.55680 

.03604 

..566.54 

.0:{686 

.57617 

.03769 

27 

S4 

.53713 

.03445 

..54711 

.0.3535 

.55696 

.03605 

..56670 

.0.3687 

.57633 

.03770 

.'6 

SS 

.53730 
8.53747 

.03446 
.03447 

..54727 

8.54744 

.03536 
.03.537 

..55713 
8. .55729 

.03607 
.03608 

.56687 
8.56703 

.03689 
.03690 

.57619 
8.57li6-> 

.03771 
.03773 

IT 

+      V 

S7 

..53764 

.03449 

..54760 

.03539 

..55745 

.03610 

..56719 

.03691 

.57681 

.03774 

-,'.? 

S8 

.53780 

.03450 

..54777 

.03.530 

.55762 

.03611 

.56735 

.03693 

.57i;!i7 

.03775 

22 

39 

.53797 
8.  .53814' 

.03451 

.54793 
8..MS1(P 

.03531 
.03.533 

.55778 
8.55794 

.03613 
.03614 

.56751 
8..56767 

.03694 
.03695 

6."':vl'.i 

.03777 

.1(3778 

7i 

20 

+  w 

.03453 

41 

..53830 

.03454 

.54826 

.03.534 

..5.5811 

.03615 

..56783 

.03697 

.57715 

.037'-0 

in 

42 

.53847 

.03455 

..54SI3 

.0.3535 

.5.^827 

.03616 

.56799 

.03698 

.5:761 

.03781 

;.^' 

4S 

..53S64 

.03457 

..54S.VI 

.03537 

.55843 
8^.55859 

.03618 
.0.3619 

.56816 
8.56832 

.03700 
.03701 

8.^77113 

.03783 
.0.3784 

17 

ii; 

+  11' 

8.53S80 

.03448 

8.54876 

.03.538 

45 

..53S97 

.03459 

.54892 

.0.3539 

..55876 

.03630 

■  ..56848 

.03703 

."i7800 

.03785 

15 

46 

..53914 

.03460 

.51909 

.03541 

..55892 

.03633 

..56864 

.03704 

.57,si;:i 

.03787 

14 

47 

.53930 

.03462 

..54925 

.03.542 

.55908 

.03fi?3 

.:i68S() 

.03705 

.57841 

.03788 

1.1 

+  'tv 

8. .53947 

.03463 

8..549i2' 

.03.543 

8.5.5925 

.0.36>1 

^'iliS'.Mr 

.03706 

8.57>'.'i6 

.037H9 

12 

49 

.53964 

.03464 

.54958 

.03545 

.5.5941 

.03636 

..56912 

.03708 

.57872 

.03791 

11 

SO 

..53980 

.03460 

.51975 

.0.3546 

.5.5957 

.03637 

56928 

.03709 

..'.7,s88 

.03793 

10 

61 

.53997 
8.540M 

.03467 
.03168" 

.."i49!tl 
8..'<.5()08 

.03547 
.03549 

.5.5973 
8.5.5990 

.03629 
.0:ta30 

.56944 
8.56960 

.0.3711 
.03713 

.57',t04 

8,r,7'.l20 

.03794 
.03795 

9 

+  13' 

5S 

.54030 

.03470 

.5-1(124 

.03.550 

56006 

.03«;n 

56977 

.0,3713 

..^71136 

.03790 

7 

54 

..51047 

.03471 

.55041 

.0.35,51 

.56022 

.03633 

.56993 

.0.3715 

571152 

.03798 

I', 

55 

.45064 

.03473 

.5,5057 

.0.1553 

.56039 

.03634 

.57(K)9 

.0.3716 

.57968 

.03799 

5 

+  14' 

8.5.1080 

.03474 

S.5.507:r 

.03554' 

8.560.i.i 

.0.3635 

8.57025 

.0.3717 

S.•^7'.I84 

.0.3S00 

i 

57 

..54097 

.03475 

.5.->090 

.0.3.555 

.56071 

.0.3637 

.5r(|.i  I 

.0.3719 

.5.800(1 

.0,3803 

.->■ 

5S 

.54114 

.0.1176 

..55106 

.0.3557 

.56087 

.03638 

.57057 

.03730 

..5,8015 

.0.3803 

;' 

59 

..54i:i() 

.03478 

.5,M23 

.03558 

..561 0-1 

.03639 

.57073 

.03723 

..'■>8(131  • 

.03805 

1 

-+  w 

8.51147 

.03479 

'.8..^'.i:i9 

.03560 

8.56120 

.03641' 

8.57089 

.037-13 

f/m 

8/.MH7  j 

.0380i6' 

a 

.»»» 

S4m 

2^h 

«"• 

i','* 

s:"> 

»>» 

l'.'* 

jr;m 

TABLE  45. 

Havereines. 
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s 

jh  SU^ 

22°  30' 

Ik  Sim 

J2°4S' 

lhS2m 

23°  0' 

IhSSm 

23°  15' 

lhS4^ 

23°  30' 

a 

Leg.  lUiv. 

Nat.  nav. 

Log.  nav. 

Nat.  nav. 

Log.  Hav. 

Nat.  llav. 

Log.  Hav. 

Nat.  Ilav. 

Log.  Hav. 

Nat.  Ilav. 

0 
1 

2 
S 

S.58047 
.58063 
.58079 
..58095 

.03806 
.03807 
.03809 
.03810 
.03812 
.03S13 
.03811 
.03816 

8.58994 
.59010 
.59026 
.59042 

8..59057 
.59073 
.59089 
.59104 

.03890 
.03891 
.03893 
.03894 

8.59931 
.59947 
.59962 
.59978 

.03975 
.03976 
.03978 
.03979 

8.60857 
.60873 
.60888 
.60903 

.04060 
.04062 
.04063 
.04065 

8.61773 
61789 
.61804 
.61819 

.04147 
.04148 
.04150 
.04151 

60 
59 
58 
57 
~56 
55 
54 
53 
52 
51 
50 
49 

+       1' 
5 
6 

7 

8.58111 
.58127 
.58142 
.58158 

8.58174 
.58190 
.58206 
.58222 

.03896 
.03897 
.03898 
.03900 

8.59993 
.60009 
.00024 
.60040 

.03980 
.03982 
.03983 
.03985 

8.60919 
.60934 
.60949 
.60965 

.04066 
.04068 
.04069 
.04070 

8.61834 
.61849 
.61864 
.61880 

8.61895 
.61910 
.61925 
.61940 

.04153 
.04154 
.04156 
.04157 
.04159 
.04160 
.04163 
.04163 

+      2' 
9 
10 
11 

.03817 
.03819 
.03830 
.03821 

8.59120 
.59136 
.59151 
.59167 

.03901 
.03903 
.03904 
.03905 

8.60055 
.60071 
.60086 
.60102 

.03986 
.03988 
.03989 
.03990 

8.60980 
.60995 
.61011 
.61026 

.04072 
.04073 
.04075 
.04076 

+      3' 

IS 
14 
15 

8.58238 
.58253 
.58269 
.58285 

.03823 
.03824 
.03826 
.03827 

S.591S3 
..59198 
.59214 
.59230 

.03907 
.03908 
.03910 
.03911 

8.60117 
.60133 
.60148 
.60104 

.03992 
.03993 
.03995 
.03996 

8.61041 
.61057 
.01072 
.01087 

.04078 
.04079 
.04081 
.04082 

S. 61955 
.61971 
.61986 
.62001 

.01164 
.04166 
.04107 
.04169 

4S 
47 
46 
45 

+   4' 

n 

18 
19 

8.58301 
.58317 
.58333 
..58348 

.03828 
.03830 
.03831 
.03833 

8.59245 
.59261 
.59277 
..59292 

.03913 
.03914 
.03915 
.03917 

8.60179 
.60195 
.60210 
.60226 

.03998 
.03999 
.04000 
.04002 

8.61103 
.61118 
.61133 
.61149 

8.61164 
.61179 
.61194 
.61210 

.04083 
.04085 
.04086 
.04088 

8.62016 
.62031 
.62046 
.62061 

.04170 
.04172 
04173 
.04175 
.04176 
.04177 
.04179 
.04180 
.04182 
.04183 
.04185 
.04186 

44 
43 
42 
41 
40 
39 
SS 
37 
36 
35 
34 
33 

+       5' 
21 
22 
2S 

8.58364 
.58380 
.58396 
.58412 

.03834 
.03833 
.03837 

.03838 

8.59308 
.59323 
.59339 
.59355 

.03918 
.03920 
.03921 
.03922 

8.60241 
.60256 
.60272 
.60287 

.04003 
.04005 
.04006 
.04007 
.04009 
.04010 
.04012 
.04013 

.04089 
.04091 
.04092 
.04094 

8.62077 
.62092 
.62107 
.62122 

+       6' 

25 
26 
27 

8.58427 
.58443 
.58459 
.58475 

.03839 
.03841 
.03842 
.03844 

8.59370 
.59386 
.59402 
.59417 

.03921 
.03925 
.03927 
.03928 

8.60303 
.60318 
.00334 
.60349 

8.61225 
.61240 
.61256 
.61271 

.04095 
.04096 
.04098 
.04099 

8.62137 
.62152 
.62167 
.62182 

+    r 

29 
SO 
SI 

8.58491 
.58.506 
.58522 
..5S53S 

.03845 
.03846 
.03848 
.03849 

8.59433 
.59448 
.59464 
.59480 

.03929 
.03931 
.03932 
.03934 

8.60365 
.60380 
.60396 
.60411 

.04015 
.04016 
.04017 
.04019 

8.61280 
.61301 
.61317 
.61332 

.04101 
.04102 
.04104 
.04105 

8.62197 
.62213 
.62228 
.62243 

.04188 
.04189 
.04191 
.04193 

32 
31 
SO 
29 

+       8' 
SS 
34 
S5 

8.58554 
.58570 
.58585 
..58C01 

.03851 
.03852 
.03853 
.03855 

8.59495 
.59511 
.59527 
.59542 

.03935 
.03936 
.03938 
.03939 

8.60426 
.60442 
.60457 
.60473 

.04020 
.04023 
.04023 
.04025 

8.61347 
.61362 
.61378 
.61393 

.04106 
.04108 
.04109 
.04111 

8.62258 
.62273 
.62288 
.62303 

.04194 
.04195 
.04196 
.04198 

28 

27 
26 
25 

+       9' 

S7 
S8 
S9 

8.5S617 
.58633 
.58648 
.58664 

.03856 
.03858 
.03859 
.03860 

8.59558 
.59573 
.59589 
.59604 

.03941 
.03942 
.03944 
.03945 

8.60488 
.60504 
.00519 
.60534 

.04026 
.04027 
.04029 
.04030 

8.61408 
.61423 
.61439 
.61454 

.04112 
.04114 
.04115 
.04117 

8.62318 
.62333 
.62348 
.62363 

.04199 
.04201 
.04203 
.04204 

24 
23 

Jl 

+     10' 

41 

42 
4<S 

8.5SG80 
.58696 
.58711 
.58727 

.03862 
.03863 
.03865 
.03866 

8.59620 
..59636 
.59651 
.59667 

.03946 
.03948 
.03949 
.03951 

8.605.50 
.60565 
.60581 
.00590 

.04033 
.04033 
.04035 
.04036 

8.61469 
.61484 
.61500 
.61515 

.04118 
.04119 
.04131 
.04122 

8.62379 
.62394 
.62409 

.62424 

.04205 
.04207 
.04208 
.04210 

20 
19 
IS 
17 

+     11' 

45 
46 
47 

8.58743 
.58759 
.58774 
.58790 

.03807 
.03869 
.03870 
.03872 

8.59082 
.59698 
.59714 
.59729 

.03952 
.03953 
.03955 
.03956 

8.60611 
.00027 
.006)2 
.60658 

.04038 
.04039 
.04040 
.04043 

8.61530 
.61545 
.61561 
.61576 

.04124 
.04125 
.04127 
.04138 

8.62439 
.62454 
.62469 
.624S4 

.04211 
.04213 
.04214 
.04215 

16 
15 
14 
13 

+  12' 

49 
50 
51 

8.58806 
.58822 
.5S837 
.58853 

.03873 
.03875 
.03876 
.03877 

8.59745 
.59760 
..59776 
.59791 

.03958 
.03959 
.03961 
.03963 

8.60673 
.606SS 
.60704 
.60719 

.04043 
.04045 
.04046 
.04048 

8.61591 
.61606 
.61621 
.61637 

.04130 
.04131 
.04133 
.04134 

8.62499 
.62514 
.62529 
.62544 

.04217 
.04218 
.04220 
.04221 

i: 
11 
111 

9 

+     13' 

53 
54 
55 

8.58869 
.58885 
.58900 
.58916 

.03879 
.03880 
.03882 
.03883 

8.59807 
.59822 
.59838 
..598.53 

.03983 
.03965 
.03986 
.03968 

8.(i0734 
.60750 
.60765 
.60781 

.04049 
.04050 
.04053 
.04053 

8.61652 
.61667 
.61682 
.61697 

.04135 
.04137 
.04138 
.04140 

8.62559 
.62574 
.02589 
.62604 

.04223 
.04224 
.04226 
.04227 

s 

6 
5 

+  14' 

57 
58 
59 

8.58932 
.58947 
.58963 
.58979 

.03884 
.03886 
.03887 
.03889 

5.59869 
..59S85 
..59900 
.59910 

.03969 
.03971 
.03972 
.03973 

8.60706 
.60811 
.00827 
.60842 

.040.55 
.04056 
.04058 
.04059 

8.61713 
.6172S 
.61743 
.01758 

.04141 
.04143 
.04144 
.04146 

8.62619 
.62634 
.626 19 
.62664 

.04229 
.04230 
.04332 
.04233 

3 

1 
0 

+     15' 

8.58994 

.03890 

8.59931 

.03975 

8.60857 

.04060 

8.61773 

.04147 

8.62680 

.04334 

22^^ 

^ym 

£;?& 

28^      ■ 

22l<- 

2Tn    ,^ 

22!' 

2G'" 

22ft 

2.?" 
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TABLE 

4."). 

Haversinea. 

9 

i"^5'" 

23°  45' 

iA.J6"'24='0' 

lhS7m 

24°  15', 

7k  5*"  24°  30' 

Ih  som  24°  45' 

5 

Log. llav. 

Nat.  IIuv. 

l^g.  Hav. 

Nat.  Uav. 

Lor.  Hav. 

Nat.  Hav 

Log.  Ilav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  liav. 

0 

8.626S0 

.04234 

8.63576 

.04323 

8.644(;3 

.04412 

S.(;5340 

.04503 

8.66208 

.04593 

60 

1 

.ii->m:t 

.04236 

.(i:3591 

.04324 

.64477 

.04413 

.(;5355 

.04503 

.66223 

.04594 

o9 

s 

.GL'710 

.04237 

.(;:)(i06 

.(M.336 

.(MlltJ 

.04415 

.653(i9 

.04505 

.66237 

.04596 

53 

3 

.(iL'72.') 

.04239 
.04240 

.ti:;620 

8.63635 

.04337 
.04329 

.64.507 
8.64.521 

.04H6 
.0441'i 

.6,5384 
8.6.5398 

.04506 
.M508 

.66251 

.04597 
.04599 

57 
56 

+     r 

8.G2710 

8.66266 

6 

.62755 

.04243 

.63650 

.04330 

.61536 

.04416 

.6-5413 

.04509 

.66280 

.04600 

55 

6 

.(J2770 

.04343 

.63665 

.04333 

.(i4.551 

.04421 

.(j,5427 

.04511 

.66295 

.01603 

54 

7 

.Gi;7.S5 

.04345 

.63680 

.04333 

.(:i5(i5 

.04422 

.6-54-12 

.04513 

.66309 

.04604 

53 

+   2' 

8.tiL'8(H) 

.04346 

'8.()3695 

.04335 

S.'(il5S0 

.01424 

8;6.5'45(i' 

.04.514 

8.66323 

.04605 

5i 

9 

.(i2815 

.04348 

.63709 

.04336 

.(i4595 

.04425 

.(;.5471 

.04516 

.66338 

.04607 

51 

10 

.G2830 

.04349 

.63724 

.04338 

.(i4(;(i:i 

.1U427 

.654S5 

.04517 

.66352 

.04608 

50 

11 

.62845 

.04351 

.63739 

.04339 

.(i4(;24 

.04428 

-(i5-50O 

.04519 

.66366 

.04610 

49 

+   3' 

8.62860 

.04353' 

8.63754 

.04340 

8'.6463!l 

.04430 

8.().5514 

.04520 

8.66381 

.04611 

4f< 

IS 

.62875 

.04353 

.63769 

.04343 

.(il6.53 

.04431 

.65529 

.04532 

.66395 

.04613 

u 

.62890 

.04355 

.63784 

.04343 

.64(ii;s 

.014.33 

.(i,5.543 

.04533 

.66409 

.04614 

4'! 

15 

.62904 
8.62919 

.043.56 
.01258 

.6379,S 
8.63813" 

.04345 
.04316 

.64(;S3 
8.64(;97 

.044,34 
.04436 

.6,5.5.58  I   .04525 
8.6,5572  1  .04536 

.66424 
S.(i(J438 

.04616 
.04617 

4.' 
44 

+   4' 

n 

.62934 

.04259 

.63828 

.04348 

.61712 

.04437 

.65587 

.04.538 

.(i61-53 

.04619 

-W 

18 

.62949 

.04361 

.63843 

.04349 

.64727 

.04439 

.C.'.COI 

.04.529 

.66467 

.04620 

4  J 

19 

.62964 

.04363 

.638-56 

.04:J51 
.04353 

.(;47ii 

8.64756 

.OllJO 
.04442 

.(i5i;i(; 

S.(i5(i3() 

.04.531 
.04.532 

-(il.4Sl 
'8.()64"96 

.04622 
.04623 

41 

+   5' 

8.62979 

.Ot2f>4 

'8.(i3.S72 

gl 

.62994 

.04265 

.63887 

.04354 

.64771 

.044^13 

.6,5(i45 

.04534 

.66510 

.01025 

.0 

22 

.63009 

.04367 

.63902 

.04355 

.(;4785 

.04445 

.65659 

.045.^5 

.66524 

.04«2« 

.■is 

23 

.63024 
8.63039 

.04268 
.04370 

.63917 
8.63932 

.043.57 
.04.%58 

.(MSO*) 

8'.ii4S15 

.01446 
.04448 

.(i,5674 

8'.(m688 

.04537 
.04538" 

.66,539 
8.(i6.5'53 

.04628 
.04639 

37 
Sii 

+   6' 

25 

.63054 

.04371 

.63946 

.04360 

.6l>!2;i 

.04449 

.65703 

.04M0 

.66567 

.04631 

S5 

S6 

.63069 

.04373 

.63961 

.04361 

.(54844 

.04451 

.0,5717 

.04541 

.66,582 

.04633 

34 

27 

.63084 

.04374 

.63976 

.04363 

.(i4S.59 

.04453 
.04454 

.65732 
8.65746" 

.04543 
.04544 

.66596 
8.66610 

.04634 
.046.36 

S3 
3/ 

+     r 

8.63099 

.04376 

8.6399! 

.04364 

8.61^73 

29 

.63114 

.04377 

.64006 

.04366 

.64SSS 

.014.55 

.65761 

.04546 

.66625 

.04637 

31 

30 

.63129 

.04378 

.(ilOJO 

.04367 

.64902 

.04457 

.65775 

.04547 

.66039 

.046.39 

30 

31 

.63144 

.04380 

.61035 

.04369 

.61917 

.04458 

.65790 

.04549 

.66(i53 

S.iii,t,{N 

.01640 
.(14642 

Jj*. 

+   8' 

8.63159 

.04381 

8.6IO.'iO 

.04370 

8.iii:i.rj 

.04460 

"8.65804 

.04.550 

SS 

.63174 

.04283 

.64065 

.04372 

.(149  16 

.04461 

.(;.5819 

.04,5.53 

.(i(ii;.>ij 

.61613 

Si 

.63189 

.04384 

.64079 

.04373 

.61961 

.04463 

.6,5833 

.04.553 

.6669ti 

.04615 

J'i 

So 

.63204 

.04286 

.64094 

.04375 

.61976 

.04461 

.6.5848 

.04555 

.(i6710 

.04646 

J-'> 

+   9' 

8.63218' 

.04287 

'8.61109 

.04.376 

'8.(14  990 

.04466 

8.65862 

.04556 

S.6ti725 

.04fi4H 

'  j^ 

31 

.63233 

.04389 

.64124 

.04378 

.65005 

.04467 

.65876 

.04558 

.66739 

.04649 

J3 

38 

.63248 

.04290 

.64139 

.04379 

.6.5019 

.04469 

.6.5891 

.04559 

.667-53 

.016.51 

■J  J 

39 

.63263 

.04393 
.04293 

.641.53 

8.6llliS 

.04.^81 

.OI3'<2 

.6.5034 
8.65049 

.04470 
.04473 

.(i5905 
8.65920 

.04.561 
.045«f 

.6676S 
8.(J67SL' 

.046.52 
.046.54 

Ji) 

4-  10' 

8.63278 

-;/ 

.63293 

.04295 

.6  us:; 

.043Ht 

.6.50()3 

.04473 

.65934 

.04564 

.66796 

.046.5.5 

19 

^,' 

.6330K 

.04296 

.(i  lilts 

.043S5 

.6.5078 

.04475 

.6.5949 

.04565 

.66S11 

.04657 

IS 

-J-S 

.(53323 

.0429S 

.64212 

.04.1S7 

.(i.5092 

.04476 

.659(>3 

.04.567 

.Cil^J'' 

.016.59 

17 

+  '11' 

8.t;333S 

.04299 

f<.li4227 

.04.388 

'8.li5107 

.04478" 

8.(i-5978 

.04569 

S  i;i;s:',:i 

.04660 

is 

v> 

.63353 

.04301 

.(14242 

.04.190 

.65122 

.04479 

.(i.5992 

.04570 

.i;i;^",:i 

.01662 

15 

46 

.63368 

.04302 

.64257 

.04.391 

.65136 

.04481 

.6(;006 

.04572 

.(il.^l.S 

.(14663 

1  i 

47 

.63382 

.04304 

.64271 

.04.393 

.65151 

.01483 

.66021 

.04573 

.M.--J 

.0t6(K'> 

/  V 

+  13' 

8.63397 

.04305 

S.  64 286 

.04394 

8.(i516.5 

.04484' 

8.660.35 

.04575 

,S  l.l.s'ir; 

.01666 

'k'" 

49 

.63412 

.04306 

.64301 

.0439.5 

.65180 

.04485 

.66050 

.04.576 

.Cl.'ljl 

.0166S 

// 

SO 

.63427 

.04;l0S 

.64315 

.04.397 

.65194 

.04487 

.6()()(i  1 

.04.57S 

.(.»;''.''> 

.046<!9 

III 

51 

.63442 

.04309 

.(M330 

.04.398 

.6520<l 

.04488 

.6(>079 

.0*579 

x,i\'xv> 

.04671 

;> 

+     13' 

8.63457 

.04311 

K.6434.5' 

.04400 

8.().522l 

.04490 

8.(i(;093 

.04.581 

8-6'i!i.',:; 

.01672 

s 

5S 

.63472 

.04312 

.643(>0 

.04401 

.65-.'3.S 

.04491 

.66107 

.04,5.S2 

,(',t;'i(,-; 

.01674 

7 

54 

.63487 

.04314 

.(>4374 

.04403 

.()52.53 

.04493 

.(>6122 

.04.5H4 

.(illllS.' 

.04675 

I! 

55 

.63.502 

.04315 

.(;4389 

.04404 

.65267 

.04494 

.66136 

.04,5K.5 

.(i6!l9ti 

.04677 

r, 

+  K' 

8.63516 

.04317 

8.(;4404 

.04405 

8.(i52S2 

.04496 

8.66151 

.045N7 

8'.(l70ri) 

.0167.S 

4 

57 

.63,531 

.04318 

.64418 

.04407 

.(i5296 

.04497 

.661(i5 

.045,S,S 

.67025 

.046S0 

3 

5S 

.63.5-l(i 

.04330 

.64  133 

.04409 

.6.5311 

.04499 

.66179 

.04.590 

.67039 

.046S2 

J 

59 

.63561 

.04321 

.(>4448 

.04410 

.6.5325 

.04500 

.66194 

.04591 

.670.53 

.046S3 

_1 

+  li' 

'8.63576 

.04323 

'8.(H4(a 

.»4412 

8.(i.5340 

•04502 

8.66208 

.04593 

8.67067 

.04685 

0 

ttt> 

?<"■ 

♦•* 

♦J" 

••A 

!V 

•♦* 

»/m 

?e* 

?"- 

TABLE  45.                  [Page  831 
Haversines. 

s 

Ih  4om  25°  0'  1 

/A  47™  35°  1-5'  j 

7"  .^^"n  35°  30'  1 

7'>.f5'n35°45'  | 

7«i4->'»36°  0'  1 

s 

Log.  nav. 

Mat.  llav. 

Log.  Hav. 

Nat.  Ilav. 

Log.  Ilav, 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  H;iv. 

0 
1 

2 
3 

8.670G7 
.67082 
.67096 
.67110 

.04685 
.04686 
.04688 
.04689 

8.67918 
.67932 
.67946 
.67960 

.04777 
.04779 
.04780 
.04783 

8.68760 
.68773 
.68787 
.68801 

.04871 
.04873 
.04874 
.04875 

8.69593 
.69607 
.69620 
.69634 

.04965 
.04967 
.04968 
.04970 

8.70418 
.70431 
.70445 

.704,59 

.05000 
.OSOC'i 
.05063 
.05065 

60 
59 
58 
57 

+       1' 

5 
6 
7 

8.67124 
.67139 
.67153 
.67167 

.04691 
.04693 
.04694 
.04095 

8.67974 
.67988 
.68002 
.68016 

.04783 
.04785 
.04787 

.04788 

8.68815 
.68829 
.68843 
,688.57 

.04877 
.04879 
.04880 
,04883 

8.69648 
.09062 
.69676 
.69690 

.04971 
.04973 
.04975 
.04976 

8,70472 
,70486 
.70500 
.70513 

.05067 
.05068 
.05070 
.05071 

56 
55 
54 
53 

+   2' 
9 
10 
11 

8.67181 
.67196 
.67210 
.67221 

.04697 
.04698 
.04700 
.04703 

8.68030 
.68045 
.68059 
.68073 

.04790 
.04791 
.04793 
.04794 

8.68871 
.68885 
.68899 
.68913 

.04883 
.04885 
.04886 

.04888 

8.69703 
.69717 
.69731 
.69745 

.04978 
.04979 
.04981 
.04983 

8.70527 
.70541 
.705.54 
.70568 

.05073 
.05075 
.05076 
.05078 

52 
51 
SO 
49 

+       3' 

13 
14 
15 

8.672:;s 
.672.32 
.67267 
.67281 

.04703 
.04705 
.04706 
.04708 

8.68087 
.68101 
.68115 
.68129 

.04796 
.04797 
.04799 
.04801 

8.68927 
.68941 
.689.55 
.68969 

.04890 
.04891 
.04893 
.04894 

8.69758 
.69772 
.69786 
.69800 

.04984 
.04986 
.04987 
.04989 

8.70.582 
.70.595 
.70609 
.70623 

.05079 
.05081 
.05083 
.05084 

48 
47 
46 
45 

+   4' 
77 
75 
19 

8.67295 
.67309 
.67323 

.67338 

.04709 
.04711 
.04713 
.04714 

8.68143 
.68157 
.68171 

.68185 

.04803 
.04804 
.04805 
.04807 

,8.68983 
.68996 
.69010 
.69024 

.04896 
.04897 
.04899 
.04901 

8.69814 
.69827 
.69841 
.69855 

.04990 
.04993 
.04994 
.04995 

8.70636 
.70650 
.70064 
.70677 

.05080 
.05087 
.05089 
.05091 

U 
■i-S 

41 

+   5' 
i'7 

8.673.52 
.67366 
.67380 
.67394 

.04715 
.04717 
.04718 
.04730 

8.68199 
.68213 
.68227 
.68241 

.04808 
.04810 
.04811 
.04813 

8.69038 
.69052 
.69066 
.69080 

.04902 
.04904 
.04905 
.04907 

8.69869 
.69882 
.69896 
.699^0 

.04997 
.04998 
.05000 
.05001 

8.70691 
.70704 
.70718 
.70732 

.05093 
.05094 
.05095 
.05097 

40 
o9 
38 
S7 
36 
35 
S4 
33 

+     c 

25 

26 
27 

8.67409 
.67423 
.67437 
.67451 

.04733 
.04733 
.04725 
.04736 

8.68256 
.68270 
.68284 
.68298 

.04815 
.04816 
.04818 
.04819 

8.69094 
.69108 
.69122 
.69136 

.04908 
.04910 
.04913 
.04913 

8.69924 
.69937 
.69951 
.69965 

.05003 
.05005 
.05006 
.05008 

8.70745 
.707,59 
.70773 
.70786 

.05099 
.05100 
.05103 
.05104 

+   7' 
29 
30 
31 

8.67465 
.67480 
.67494 
.67.508 

.04728 
.04729 
.04731 
.04732 

8.68312 
.68326 
.68340 
.683.54 

.04831 
.04832 
.04824 
.04825 

8.69149 
.69103 
.69177 
.69191 

.04915 
.04916 
.04918 
.04919 

8.69979 
.69992 
.70006 
.70020 

.05009 
.05011 
.05013 
.05014 

8.70800 
.70813 
.70827 
.70841 

.05105 
.05107 
.05108 
.05110 

32 
31 
30 
29 

+   8' 
55 
34 
35 

8.67522 
.67536 
.675.50 
.67565 

.04734 
.04735 
.04737 
.04739 

8.68368 
.68382 
.68396 
.68410 

.04827 
.04839 
.04830 
.04833 

8.69205 
.69219 
.69233 
.69247 

.04921 
.04923 
.04924 
.04926 

8.70034 
.70047 
.70061 
.70075 

.05016 
.05017 
.05019 
.05021 

8.70854 
.70868 
.70881 
.70895 

.05111 
.05113 
.05115 
.05116 

28 
27 
26 
25 

+   y 

57 

38 

39 

+     W 

41 
42 
43 

8.67.579 
.67.593 
.67607 
.67621 

.04740 
.04743 
.04743 
.04745 

8.68424 
.08438 
.684.52 
.68466 

.04833 
.04835 
.048.36 
.04838 

8.69260 
.69274 
.69288 
.69302 

.04927 
.04929 
.04930 
.04933 

8.70089 
.70102 
.70116 
.70130 

.05022 
.05024 
.05025 
.05027 

8.70909 
.70922 
.70936 
.70949 

.05118 
.05119 
.05131 
.05133 

24 
23 

21 
20 
19 
18 
77 
76' 
75 
14 
13 

8.67635 
.67649 
.67664 
.67678 

.04746 
.04748 
.04749 
.04751 

8.68480 
.68494 
.68508 
.68522 

.04839 
.04841 
.04843 
.04844 

8.69316 
.69330 
.69344 
.09358 

.04934 
.04935 
.04937 
.04938 

8.70144 
.70157 
.70171 
.70185 

.05028 
.05030 
.05033 
.05033 

8.70963 
.70977 
.70990 
.71004 

.05124 
.05130 
.05137 
.05129 
.05131 
.05132 
.05134 
.05135 

+   w 

45 
46 
47 

8.67692 
.67706 
.67720 
.677,34 

.04753 
.04754 
.04756 
.04757 

8.68536 
.685.50 

.68564 
.68.578 

.04846 
.04847 
.04849 
.04850 

8.69371 
.69385 
.69399 
.69413 

.04940 
.04941 
.04943 
.04945 

8.70198 
.70212 
.70226 
.70240 

.05035 
.05036 
.05038 
.05040 

8.71017 
.71031 

.71045 
.710,58 

+  13' 

49 
50 
51 

8.67748 
.67763 
.67777 
.67791 

.04759 
.04760 
.04762 
.04763 

8.68592 
.68606 
.68620 
.68634 

.04852 
.04854 
.04855 

.04857 

8.69427 
.69441 
.694.54 
.69468 

.04946 
.04948 
.04949 
.04951 

8.70253 
.70267 
.70281 
.70294 

.0.5041 
.05043 
.05044 
.05040 

8.71072 
.71085 
.71099 
.71112 

.05137 
.05139 
.05140 
.05143 

12 
11 
10 
9 
8 
7 
6 

3 

7 

0 

+  13' 

55 
54 
55 

8.67805 
.67819 
.67833 
.67847 

.04765 
.04766 
.04768 
.04769 

8.68648 
.68662 
.68676 
.68690 

.048.58 
.04860 
.04861 
.04863 

8.69482 
.69490 
.69510 
.69524 

.04952 
.04954 
.04956 
.04957 

8.70308 
.70322 
.70336 
.70349 

.05048 
.05049 
.05051 
.05053 

8.71126 
.71140 
.71153 
.71167 

.05144 
.05145 
.05147 
.05148 

+  U' 

57 
5S 
59 

8.67861 
.67875 
.67890 
.67904 

.04771 
.04773 
.04774 
.04776 

8.68704 
.68718 
.68732 
.68746 

.04864 
.04866 
.04868 
.04869 

8.69537 
.69.551 
.69,505 
.69579 

.04959 
.04960 
.04963 
.04964 

S.703<i3 
.70377 
.70390 
.70404 

.05054 
.05055 
.05057 
.05059 

8.71180 
.71194 
.71207 
.71221 

.05150 
.05152 
.05153 
.05155 

+  15' 

8.67918 

.04777 

8.68760 

.04871 

8.69593 

.04965 

S.7U41S 

.05060 

8.71234 

.05156 

■22h  igm 

22^  IS'n 

;;';.''!  77"' 

;.':''»  76-"! 

22l>-  ir.m 

i^ 
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T.VBLE  47,. 
Haversinea. 

s 

lh4Sm 

26'  15' 

Ih  4^  2«°  30' 

lh47m 

26°  45' 

Ih  4sm  270  0' 

lh49m 

27"  15' 

s 

Log.  Hav 

Nat.  Hov 

Log.  Hav 

Nat.  Hav 

Log.  Uav 

Nat.  Hav 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

0 
1 
2 

3 

8.71234 
.71248 
.71201 
.7127.5 

.05156 
.05158 
.05160 
.05161 

8.72043 
.72057 
.72070 
.720S3 

.05353 
.05355 
.05357 
.05358 

8.72S44 
.72857 
.72871 
.72884 

.05351 
.05353 
.05354 
.05356 

8.73637 
.736-50 
.73663 
.73677 

.05450 
.05451 
.05453 
.05455 

8.74423 
.74436 
.74449 
.74462 

.05549 
.05551 

.05.553 
.05554 

eo 
59 

+   1' 

5 
6 

7 

,S.71289 
.71302 
.71316 
.71329 

.05163 
.05164 
.05166- 
.05168 
.05169 
.05171 
.05172 
.05174 

8.72097 
.72110 
.72124 
.72137 

8.72150 
.72164 
.72177 
.72191 

.05360 
.05381 
.05363 
.05365 
.05366 
.05368 
.05370 
.05371 

8.72897 
.72910 
.72924 
.72937 

S.72950 
.72963 
.72977 
.72990 

.05358 
.05359 
.05361 
.05363 
.05364 
.05366 
.05367 
.05369 

8.73690 
.73703 
.73716 
.73729 

8.73742 
.73755 
.73769 
.73782 

.05456 
.05458 
.05460 
.05461 
.05463 
.05464 
.05466 
.05468 

8.74475 
.74488 
.74.501 
.74514 

8.74.527 
.74.540 
.74553 
.74566 

.0.55.56 
.05.557 
.0.5559 
.0,5561 
.05563 
.0.5.564 
.05566 
.0.5567 

54 

51 
S,i) 
49 

+    y 

9 
10 
11 

8.71343 
.71356 
.71370 
.71383 

+       3' 

13 

14 

15 

+  '     i' 

n 

18 
19 

+    y 

21 

22 
23 

8.71397 
.71410 
.71424 
.71437 

8.714.il 
.71464 
.71478 
.71491 

8.71.505" 
.71518 
.71532 
.71545 

8.71.559 
.71.572 
.71.586 
.71599 

.05176 
.05177 
.05179 
.05181 
.05183 
.05184 
.051.85 
.05187 
.05189 
.05190 
.05193 
.05193 
.05195 
.05197 
.05198 
.05300 

8.72204 
.72217 
.72231 
.72244 

8.72257' 
.72271 
.72284 
.72298 

8.72311 
.72324 
.72338 
.72351 

8.72364 
.72378 
.72391 
.72404 

.05373 
.05374 
.05376 
.05378 
.05379 
.05381 
.05383 
.05384 
.05386 
.05387 
.05389 
.05391 
.0.1393 
.05394 
.0.>',>96 
.05397 

8.73003 
.73016 
.73030 
.73043 

.05371 
.05373 
.05374 
.05376 

8.73795 
.73S0S 
.73821 
.738.34 

.05470 
.05471 
.05473 
.05474 
.05476 
.05478 
.05479 
.05481 
.0i5483 
.05484 
.05486 
.0.5488 
.05489 
.05491 
.05493 
.05494 

8.74579 
.74592 
.74605 
.74618 

8.74G31 
.74644 
.74657 
.74670 

8. 746^3 
.7-1606 
.74709 
.74722 

8.74:35 
.74748 
.74761 
.74774 

.0.5.569 
.0.5571 
.05573 
.05574 
.a5576 
.05577 
.05579 
.0.5581 
".0.55.S3 
.0.5.584 
.0.5586 
.05.587 
.05589 
.0.5591 
.05.593 
.05594 

i'i 

■U 
4-i 
■i: 
41 
40 
.).'> 

8.73056 
.73069 
.73083 
.73096 

8.y3109 
.73122 
.73136 
.73149 

8.73162 
.73175 
.73189 
.73202 

.05377 
.05379 
.05381 
.05;J83 
.05384 
.05385 
.05387 
.05389 
.05390 
.05393 
.05394 
.05395 

8.73847 
.73860 
.73874 
.73887 

8.73900 
.73913 
.73926 
.73939 

+   6' 

25 
26 
27 

8.73952 
.73965 
.73978 
.73992 

+     r 

29 
30 
31 

8.71G13 
.71626 
.71640 
.716.53 

.05301 
.05303 
.05305 
.05306 
.05308 
.05310 
.05311 
.05313 

8.72418 
.72431 
.72445 
.724.58 

8.72471 
.72485 
.72498 
.72511 

.0.>399 
.0.S3O0 
.05.303 
.05304 
.05305 
.05.307 
.05309 
.05310 

8.73215 
.73228 
.73241 
.73255 

8.7.3268 
.73281 
.73294 
.73308 

.05397 
.05399 
.0.5400 
.05403 
.05404 
.05405 
.05407 
.05408 

8.74005 
.74018 
.74031 
.74044 

8.74057 
.74070 
.74083 
.74096 

.05496 
.05498 
.05499 
.05501 
"  .0.5.503 
.0.5.504 
.0.5306 
.05508 

8.747S7 
.74.'500 
.74813 
.74826 

.>;. 74839 
.7-l.'-;52 
.74,'^(;4 
.74877 

.05.596 
.0.5597 
.0.5.599 
.03601 
.05603 
.05604 
.05606 
.05607 

.■>',' 
.;; 

25 

+       8' 
33 
34 
35 

8.71667 
.71680 
.71694 
.71707 

+    y 

37 
38 
39 

8.71721 
.71734 
.71748 
.71761 

.05314 
.05316 
.05318 
.05319 

8.72.525 
.72.538 
.72551 
.72565 

.05313 
.05311 
.05315 
.0.5317 

8.73321 
.73334 
.73347 
.73360 

.05410 
.05412 
.05113 
.05415 

8.74109 
.74122 
.74135 
.74149 

.05509 
.05511 
.05.513 
.0.5,514 

8.74.S90 
.74903 
.74916 
.74929 

.05609 
.05611 
.0.5613 
.0.5614 

24 
2.1 

+     10' 

41 
42 

+    ir 

■to 
l>! 
47 

8.71774 
.71788 
.71801 
.71815 

SJ1S2S 
.71842 
.718.55 
.71869 

8.71882 
.71895 
.71909 
.71922 

8.711i:i6 
.71949 
.71963 
.71976 

.05331 
.05333 
.05334 
.0.S336 
.05337 
.05-«9 
.05331 
.0.J3.13 
.053:M 
.0.5335 
.05337 
.05339 
.05340 
.05343 
.OoJM 
.05345 

8.72578 
.72.591 
.72605 

.72i;i>< 

.0.5318 
.05330 
.05333 
.0.5333 
.05.135 
.0.5336 
.a5.33H 
.0.5.^30 
.0.5331 
.05:»3 

.05;i;w 

.05.^16 
.05338 
.0.5.340 
.05.341 
.05343 

8.73374 
.73387 
.73400 
.73413 

8.73126 
.731(0 
.734.53 
.73466 

8.73479 
.73192 
.73.505 
.73519 

.05417 
.05418 
.05430 
.05433 
.05433 
.05435 
.05437 
.05438 
.05430 
.05431 
.05433 
.05435 

8.74162 
.74175 
.74188 
.74201 

8.74214 
.74227 
.74210 
.742.53 

8.74266 
.74279 
.74292 
.74305 

.05516 
.05518 
.05519 
.0.5531 
.0.5533 
.05534 
.0.5.536 
.05538 
.0.5.539 
.05.531 
.0.5533 
.055,34 

8.74942 
.749.55 
.74968 
.7498 1 

8.74094 
.75007 
.7.50LM) 
.75033 

8. 7.51 146 
.7.5059 
.75072 
.75081 

.05616 
.05618 
.0.5619 
.05631 
.0563.3 
.05634 
.05636 
.0.5638 
.05639 
.0.56:U 
.05(»3 
.05G;U 

19 
IS 
17 
I'i 
15 
14 
1.1 
/.'' 
// 
10 
9 

8.72li;ll 
.72(>I4 
.72li5S 
.72671 

S.72IW1" 
.7269S 
.72711 
.72724 

S.7273,S 
.72751 
.72764 
.72778 

+     \V 

49 

SO 

51 
+     13'" 

53 

54 

55 
f   14' 

3 

59 
+  15' 

8.735:V2 
.73515 
.73.5.58 
.73.571 

8.73.584 
.73598 
.73611 
.73624 

8.73637 

.05436 
.05438 
.05440 
.05441 
.05443 
.05445 
.05446 
.05448 
.05450 

8.74318 
.74331 
.74344 
.74357 

.0.5.536 
,0.5.537 
.0.M.39 
.0.5.541 
.0.5543 
.05544 
.0.5546 
.05547 
.05549 

8.7.5097 
.75110 
.75123 
.75136 

,><. 75149 
.75162 
.75175 
.75188 

8.7.5201" 

.056.10 
.030.38 
.05639 
.0564 1 
.05643 
.a>&44 
.0.5646 
.0564  S 
.0.5649 

S 
.)■ 

; 
0 

S.719H9 
.72lK)3 
.72016 
.72030 

8.720-13 

.O.i347 
.05348 
.05350 
.a$353 
.05353 

8.72791 
.72.'!04 
.72817 
.72831 

8.72844 

.0.5.345 
.05.346 
.05.348 
.05349 
.05351 

8.74371 
.74384 
.74397 
.74410 

8.74423 

;'-'A 

/.(-n 

.'.'* 

I.im 

jjh 

tjm 

f.'» 

urn 

.'.'A 

lit" 
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s 

Ih  50m  27o  30' 

IhSim 

27°  45' 

lh5>m 

28=0' 

IhSSm 

28°  15' 

Ih  54111 

28°  30' 

a 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

0  ■ 
S 

8.75201 

.75214 
.75227 
.75239 

.0oei9 

.05651 
.05053 
.05655 

8.75972 
.75984 
.75997 
.76010 

.05751 
.05752 
.05754 
.05756 

8.76735 
.76748 
.76760 
.76773 

.05853 
.05854 
.05856 
.05858 

8.77492 
.77504 
.77517 
.77529 

,a5955 
,05957 
,05959 
,05961 
.05962 
,05964 
,05966 
,05968 
.05969 
.05971 
.05973 
.05974 
.05976 
.05978 
.05980 
.05981 

8.78241 
.78251 
.78260 
.78278 

8.78291 
.7S303 
.78310 
.78328 

8.78341' 
.783-53 
.78305 
.78378 

.06059 
.06061 
.06063 
.06064 
.08066 
.06068 
.06070 
.06071 

60 
59 
58 
57 
56 
55 
54 
63 

+   1' 

5 
6 

8.75252 
.75205 
.75278 
.75291 

.05656 
.05658 
.05660 
.05661 
.05603 
.05665 
.05666 
.05668 
.05670 
.05671 
.05673 
.05675 

8.76023 
.76035 
.76048 
.76061 

8.76074' 
.76086 
.76099 
.76112 

.05757 
.05759 
.05761 
.05762 
.05764 
.05766 
.05768 
.05769 
.05771 
.05773 
.05774 
.05776 

8.76786 
.76798 
76811 
.76824 

8.76836 
.76849 
.76862 
.76874 

8.76887 
.76900 
.76912 
.76925 

.05859 
.05861 
.05863 
.05865 
.05866 
.05868 
.05870 
.05871 
.05873 
.05875 
.05877 
.05878 

8.77542 
.77554 
.77567 
.77579 

8.77592 
.77604 
.77617 
.77630 

8.77642 
.77655 
.77667 
.77680 

+      V 
9 

10 
11 

8.75304 
.75317 
.75330 
.75343 

.06073 
.06075 
.06077 
.06078 

5"l 
50 
49 

+     3' 

IS 
14 
15 

8.75355 
.75368 
.75381 
.75394 

8.76125 
.76138 
.76160 
.76163 

8.78390 
.78403 
.78415 
.78428 

.06080 
.06082 
.06083 
.06085 

48 
47 
46 
45 

+   4' 
17 
IS 
19 

8.75407 
.7.5420 
.75433 
.75446 

.05676 
.05678 
.05680 
.05681 

8.76176 
.76189 
.76201 
.76214 

.05778 
.05779 
,05781 
.05783 

8.76938 
.76950 
.76963 
.76975 

.05880 
.05882 
.05883 

.05885 

8.77692 
.77705 
.77717 
.77730 

.05983 
.05985 
.05986 
.05988 

8.78440 
.784-52 
.78465 
.78477 

.06087 
.06089 
.06090 
.9S9W 

44 
43 
42 
41 

+   5' 
21 

22 
23 

8.754.58 
.75471 
.75484 
.7.5497 

.05683 
.05GS5 
.05686 
.05688 

8.76227 
.76240 
.76252 
.76265 

8.76278 
.76291 
.76303 
.76316 

8.76329 
.76341 
.763-54 
.76367 

.05785 
.05786 
.05788 
.05790 

8.76988 
.77001 
.77013 
.77026 

,05887 
,05888 
,05830 
,05892 

8.77742 
.77755 
.77767 
.77780 

.05990 
.05992 
.05993 
.05995 

8.78490 
.78.502 
.78514 
.78527 

.06094 
.06096 
.06097 
.06099 

40 
39 
38 
37 

+   6' 

25 
26 

27 

8.75510 
.75523 
.75-536 

.75-548 

.05690 
.05691 
.05693 
.05695 
.05697 
.05698 
.05700 
.05702 

.05791 
.05793 
.05795 
.05796 
.05798 
.05800 
.05803 
.05803 

8.77039 
.77051 
.77064 
.77076 

,05894 
,05895 
,05897 
,05899 

8.77792 
.77805 
.77817 
.77830 

.05997 
.05999 
.06000 
.06003 

8. 78-539 
.78551 
.78564 
.78576 

,06101 
.06103 
,06104 
.06106 

36 
35 
34 
S3 

+    r 

.50 
5^ 

8.75-561 
.75574 
.75587 
.75600 

8.77089 
.77102 
.77114 
.77127 

,05901 
,05902 
,05904 
,05906 

8.77842 
.778-55 
.77867 
.77880 

8.778^92 
.77905 
.77917 
.77930 

.06004 
.06005 
.06007 
.06009 

8.78-589 
.78601 
.78613 
.78626 

.06108 
.06110 
.06111 
.06113 

32 
31 
30 
29 

+   8' 
SS 
34 
35 

8.75613 
.75626 
.75638 
.75651 

.05703 
.05705 
.05707 
.05708 

8.76380 
.76392 
.76405 
.76418 

.05805 
.05807 
.05808 
.05810 

8.77139 
.77152 
.77165 
.77177 

,05907 
,05909 
,05911 
,05913 

.06011 
.06012 
.06014 
.06016 

8.78638 
.78651 
.78663 
.78075 

.06115 
.06117 
.06118 
.06120 

28 
27 
26 

25 

+     9^ 

37 
SS 
39 

8.75664 
.75677 
.75690 
.75703 

.05710 
.05713 
.05713 
.05715 

8.76431 
.76443 
.76456 
.76469 

.05812 
.05813 
.05815 
.05817 
.05819 
.05820 
.05822 
.05824 

8.77190 
.77202 
.77215 
.77228 

8.77240 
.77253 
.77265 
.77278 

,05914 
,05916 
.05918 
.05919 

8.77942 
.77955 
.77967 
.77980 

.06018 
.06019 
.06021 
.06023 

8.78088 
.78700 
.78712 
.78725 

.06123 
.06124 
.06125 
.06127 

24 
23 
22 
21 

+  w 

41 
42 
43 

8.7-5715 
.75728 
.75741 
.757-54 

.05717 
.05718 
.05720 
.05723 

8.76481 
.76494 
.76507 
.7651* 

.05921 
.05923 
.05935 
.05936 

8.77992 
.78005 
.78017 
.78029 

8.78042 
.780-54 
.78067 
.78079 

.06024 
.06026 
.06028 
.06030 
.06031 
.06033 
.06035 
.06037 
.06038 
.06040 
.06042 
.06044 

8.78737 
.78749 
.78702 
.78774 

.06129 
.06130 
.06132 
.06134 

20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
S 

6 
5 

4 
3 

1 

+    11' 

45 
46 
47 

8.75767 
.75779 
.75792 
.75805 

.05724 
.05725 
.05727 
.05729 

8.76532 
.76545 
.765-58 
.76570 

.05825 
,05827 
.05829 
.05830 

8.77291 
.77303 
.77316 
.77328 

.05928 
.05930 
.05931 
.05933 

8.78787 
.78799 
.78811 
.78824 

.06136 
.06137 
.06139 
.06141 

+  1-r 

49 
SO 
51 

8.75818 
.7-5831 
.75844 
.7-5856 

S.7-5S69 
.75SS2 
.75895 
.75908 

8.7.5920' 
.7-5933 
.7-5946 
.7-59-59 

.05730 
.05732 
.05731 
.05735 
.05737 
.05739 
.05740 
,05742 
.05744 
.05745 
.05747 
.05749 

8.76583 
.76596 
.76608 
.76621 

8.76634 
.76646 
.76059 
.76072 

.05832 
.05834 
.05836 
.05837 
.05839 
.05841 
.05842 
.05844 
.05846 
.05847 
.05^49 
.05851 

8.77341 
.77353 
.77366 
.77379 

.05935 
.05936 
.05938 
.05940 

8.78092 
.78104 
.78117 
.78129 

8.78836 
.78848 
.78861 
.78873 

8.78885 
.78898 
.78910 
.78922 

8.78935 
.78947 
.78959 
.78972 

.06143 
.06144 
.06146 
.06148 
.06150 
.06151 
.06153 
.06155 
.00157 
.06158 
.00160 
.00103 

+    fk' 

53 

54 

55 
+  U' 

57 

58 

59 

8.77391 
.77404 
.77416 
.77429 

.05943 
.05943 
.05945 
.05947 

8.78142 
.78154 
.78167 
.78179 

.06045 
.06047 
.06049 
.06050 
.06053 
.06054 
.06056 
.06057 

8.76684 
.70697 
.76710 
.76722 

S.77441 
.774-54 
.77466 
.77479 

.05949 
.05950 
.05952 
.05954 

8.78191 
.78204 
.78216 
.78229 

+  15' 

8.75972 

.05751 

8.76735 

.05853 

8.77492 

.05955 

8.78241 

.06059 

8.78984 

.06164 

0 

22^ 

9  m 

2:''>- 

Sm 

22^ 

7m 

22^ 

6vi 

221^ 

5m 
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TATM.E 

4.-I. 

Havprsinop. 

s 

7»  SSI" 

28°  45' 

It-  56™ 

29°  0' 

ii>  .5:™ 

29°  15' 

;»  ,5^  29=  30' 

,h  .:;r.,r. 

29  '  45- 

5 

Log.nav. 

Nat.lTav.  U 

)g.  nav. 

Nal.llsv 

I/)g.  Ilav. 

Sa:.  I ■:•.:■ - 

I>op.  nav. 

Kat.llav. 

U'C  Ilav. 

.Vat.  Ilav. 

0 

8.78984 

.06164  8 

79720 

.06269 

8.80449 

.06375 

8.81172 

.06482 

8.81889 

.06590 

M 

1 

.7899t; 

.0616.7 

79732 

.06-J71 

.80462 

.06377 

.81184 

.06484 

.81901 

.0659J 

59 

2 

.79009 

.06107 

79744 

.06^73 

.80474 

.06379 

.81196 

.06486 

.81913 

.06594 

5tf 

S 

.79021 

.0G1G9 

79757 
79769 

.06274 
.06276 

.80486 

^8.S(HI)8 

.OC'lsl 
.06;w> 

.81208 

.06488 

.81925 
8  8l9:i7 

.00595 
.06,597 

ik 

+   1' 

8.79033 

.06171  8 

S.S1220 

.06489 

5 

.79046 

.06172 

79781 

.00278 

.80510 

.06:{.<« 

.81232 

.06491 

.81948 

.06599 

55 

6 

.790.^8 

.06174 

79793 

.06280 

.80.522 

.06386 

.81244 

.06493 

.81960 

.06601 

54 

7 

.79070 

.06170 

79805 

.06281 
.06283 

.80534 
8.80.546 

.06.188 
.06389 

.812.56 

.06495 

.81972 

.06603 
.06605 

5.J 
5-' 

+   2' 

8.79082 

.06178  8 

798  IS 

8.81268 

.06497 

8.81984 

9 

.79095 

.06179 

79830 

.06285 

.805.58 

.06391 

.81280 

.06498 

.81996 

.06606 

51 

10 

.79107 

.06181 

79S42 

.06287 

.80570 

.06393 

.81292 

.06500 

.82008 

.06608 

50 

11 
+   3' 

.79119 
8.79132 

.06183 

79S54 

.06288 

.80582 

.06395 

.81304 

.06502 

.82020 

8.82032 

.06610 
.06011 

49 

.06185  8 

79Stit; 

.06290 

8.80.595 

.06.397 

8.81316 

.06304 

7.? 

.79144 

.06186 

79879 

.06292 

.80007 

.06398 

.81328 

.06,505 

.82043 

.06614 

47 

U 

.7915f) 

.06188 

79891 

.06294 

.80619 

'.06400 

.81340 

.06507 

.S2055 

.06615 

■i'' 

15 

.79169 

.06190 
.0619?  S 

79903 
79915 

.06295 
.06J97 

.80631 
S  ,s(li;43 

.06402 
•.06404 

.81352 
8.sl:((i4 

.06.509 
.06.511 

.82067 
'8.82079' 

.06617 
.06619 

TT 

+   4' 

8.79181 

/7 

.79193 

.06193 

79927 

.06299 

.s(iri:)5 

.0640.5 

.81376 

.06.513 

.82091 

.06621 

;.; 

18 

.7920.5 

.06195 

79940 

.06301 

.s(ii;(;7 

.06107 

.^1388 

.06.514 

.82104 

.066J3 

.;..' 

19 

.792  l.S 

.06197 

799.52 

.06303 

.■-111,79 

.06409 

.8  MOO 

.06516 

.82115 

.06624 

-;/ 

+       S' 

8.79230 

.06199  8 

79964 

.06304 

^  Mii,:if 

.06111 

8.81412 

.06.518 

8.82 12(i 

.06626 

177 

21 

.79242 

.06200 

79976 

.06:{n(i 

.116113 

.SM24 

.06,520 

.82l;!S 

.06628 

59 

22 

.79255 

.06202 

799SS 

.0<i3(^^ 

.lllUll 

.81436 

.06522 

.821.50 

.06630 

.■),''' 

2S 

.79267 
8.79279 

.06204 
.06206  8 

SOOOO 
S()(il3 

.0631(1 
.0631 ! 

.MKM6 

.IKiUH 

.81448 
S.,s  14(10 

.06523 
.06.525 

.82162 
8'82I74" 

.066.32 
.0663:1 

,ii; 

+       6' 

25 

.79291 

.06207 

80025 

.00313 

.iii;i->o 

.81472 

.06527 

.82186 

.06635 

.I'.j 

26 

.79304 

.06209 

S0037 

.0031.5 

.ii6i':i 

.81481 

.06.529 

.82198 

.06637 

.!-f 

27 

.79316 
8.79328 

.06211 
.06-il3  8 

80019 
8(K)(il 

.06:117 

.06:<is 

.^0776 
8.M(78S 

.OGl-JS 
.064-.'5 

.8149(; 
8.81.508 

.06531 
.065.32 

.82209 
'S>2221 

.06639 
.06641 

~1i 

+  T 

S9 

.79341 

.06214 

80073 

.OOT'O 

.SDSIIO 

.06417 

SI. 520 

.06534 

.S22:!3 

.06642 

.?; 

SO 

.79353 

.06216 

80086 

.oos-'-j 

.SOS  12 

.064J9 

.81.5:il 

.06536 

.82245 

.066U 

so 

SI 

.79365 

.06218 
.06220  8 

80098 
80110" 

.0G3>4 
.06:126 

.80S21 
8.S0S36 

.06430 
.064:« 

.81.543 
8.815.55 

.06538 
.06540 

.82257 

.06646 
.06648 

29 
2S 

+   8' 

8.79377 

8.822(19 

SS 

.79390 

.06221 

80122 

.06327 

.80848 

.064.34 

.81567 

.00.541 

.82280 

.06650 

27 

.« 

.79402 

.06223 

SO  134 

.06329 

.80800 

.06436 

.81579 

.06.543 

.82292 

.06652 

26 

S5 

.79414 
8.79426" 

.06225 
.06-«7  8 

80146 
S(ll.5,s 

.063.31 
.063:i.'S 

..80872 
8:S08'S4" 

.06438 
.06439 

.81591 
8.8I6i)3 

.06.545 
.06.547 

.82304 
.8.82316" 

.06653 

25 
24 

+   y 

.06655 

37 

.79439 

.06229 

80171 

.06334 

.80896 

.06441 

.81615 

.06549 

.82328 

.06657 

2S 

S8 

.79451 

.06230 

801.83 

.0G:t3S 

.80908 

.06143 

.81027 

.06550 

.82340 

.066.59 

■'? 

S9 

.79463 

.06232 

SO  195 

.063.18 

.M1:i20 

.0614.5 

.81639 

.06552 

.,82;?51 

.06661 

21 

+     10' 

8.79475 
.79488 

.00236 

Sn2(l7 
'-II2I9 

.06310 
.06341 

S,M1'.»:12 
.80944 

.06446 
.06448 

8.81651 
.81663 

.06554 
.065.56 

8.82:563 

.82:175 

.06662 
.06664 

211 
19 

42 

.79500 

.06237 

MV_-,1 

.06343 

.80956 

.06450 

.81675 

.06.5,58 

>2:''87 

.06666 

IS 

+  11' 

.79512 
8.79524" 

.00239 
.06241  s 

SOj-13 
,S(l2.5(i 

.06315 
.06;M7 

.80968 
S.  80980 

.06452 
.06454 

.81687 
8.81699 

.06.559 
.06561 

,82.199 
8.82410 

.06668 
.06670 

r 

u: 

■« 

.79537 

.06243 

80268 

.06349 

.80992 

.06455 

.81710 

.06563 

.82422 

.06671 

15 

46 

.79.549 

.06244 

S02SO 

.063.50 

.81004 

.06457 

.81722 

.06.565 

.824:M 

.06673 

14 

47 

.79561 

.06246 
.WUH    s 

S0292 
.sOIKM" 

.06.152 
.06.XVI 

.81016 
8.81028 

.06459 
.06461 

.8l7:i4 

.06567 
.06568 

.,S2416 
8  82458 

.06675 
.06077 

1.'' 

+  12' 

8.79573 

8.81746 

-(3 

.79586 

.06250 

80316 

.06356 

.810-10 

.06463 

.817.58 

.06570 

.,^2470 

.06679 

11 

SO 

.79.598 

.06251 

S0328 

.06.X57 

.81052 

.06464 

.81770 

.06572 

.82481 

.06681 

10 

51 

.79610 

062.53 

S0340 

.06.359 

.81004 

.00466 

.817.82 

.06.574 

.82493 

.066,8? 

<t 

+     13' 

8.79622 

.06255  8 

80353 

.06361 

8.81076 

.06468 

8.81794 

.06576 

8..S2.505 

.066S4 

~~s' 

.?,? 

.79634 

.06257 

80365 

.06363 

.810,88 

.06470 

.81806 

.06.577 

..82517 

.066x6 

7 

54 

.79647 

.06258 

80377 

.06365 

.81100 

.06471 

.81818 

.00579 

.82529 

.066x8 

>; 

55 

.79659 
8.79671" 

.06260 
.06762  8 

80389 
SOIOl 

.06366 
.06368 

.81112 

.06473 

.818;W 

.06.581 

.>^2510 

.06690 

+     M' 

.S.SlkM 

.06475 

8.81841 

.06583 

"sTsj:.:..' 

.06(i91 

.; 

57 

.79683 

.06'J64 

80413 

.06370 

.81136 

.06477 

.81853 

.06585 

.8251)  1 

.0669:1 

,1 

SS 

.79696 

.0626.S 

S0425 

.06372 

.81148 

.06479 

.81.S65 

.06586 

.8257<i 

.0669.5 

59 

.79708 

.06-i67 
.06269  X 

S0437 
,S0-II9 

.06373 
.06375 

.81100 

.06480 
.064.S? 

.81877 

.06588 
.06590 

.82.588 
8^82.599 

.06697 
.06699 

/ 

+    w 

8.79720 

8.81172 

8.818.S9 

22'' 

4"> 

g;h 

Sm 

jj* 

2"> 

ttl> 

jm 

iihOm 

TABLE   4.-). 
Haversines. 

[Page  835 

s 

2h.  om  30°  (K 

2A  im  30°  15' 

9h  om  30°  30' 

2ft  ^m  30°  45'  j   2*4" 

31°  0' 

' 

Log.  Uav. 

Nat.  Uav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Ilav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav.'  Log.  Hav. 

Nat.  Hav. 

0 
1 

S 

8.S2599 
.82611 
.82623 
.82635 

.06699 
.06701 
.06703 
.06704 
.06706 
.06708 
.06710 
.06711 

8.83303 
.83315 
.83327 
.83338 

8.83350 
.83362 
.83374 
.83385 

.06808 
.06810 
.06812 
.06814 
.06816 
.06817 
.06819 
.06831 

8.84002 
.84013 
.84025 
.84036 

8.84048 
.84059 
.84071 
.84083 

8.84094 
.84106 
.84117 
.84129 

.06919 
.06930 
.06933 
.06924 
.06926 
.06928 
.06930 
.06931 
.06933 
.06935 
.06937 
.06939 
.06941 
.06343 
.06944 
.06946 

8.84694 
.84705 
.84717 
.84728 

.07030 
.07033 
.07033 
.07035 

8.85380 
.85391 
.85403 
.85414 

.07143 
.07144 
.07145 
.07147 

60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 

+   1' 

5 
6 

7 

8.82646 
.82658 
.82670 

.82682 

8.84740 
.84751 
.84762 
.84774 

.07037 
.07039 
.07041 
.07043 
.07045 
.07046 
.07048 
.07050 
.07052 
.07054 
.07056 
.07058 
.07059 
.07061 
.07063 
.07065 

8.85425 
.85437 
.85448 
.8.5459 

8.8.5471" 
.8.5482 
.85194 
.85.505 

8.8.5516" 
.85528 
.H5539 
.85550 

"8^85.562 
.85573 
.85585 
.85596 

8.85607 
.85619 
.85630 
.85641 

8.85653 
.85664 
.85675 
.85687 

.07149 
.07151 
.07153 
.07155 
.07157 
.07158 
.07160 
.07163 
.07164 
.07166 
.07168 
.07170 

+     3' 
9 
10 
11 

+  y 

IS 
14 
15 

8.82694 
.82705 
.82717 
.82729 

"8782741 
.82752 
.82764 
.82770 

.06713 
.06715 
.06717 
.06719 
.06731 
.QMOB 
.06734 
.06736 
.06738 
.06730 
.06731 
.06733 

8.83397 
.83409 
.83420 
.83432 

.06833 
.06825 
.06826 
.06838 

8.84785 
.84797 
.84808 
.84820 

8.84831 
.84843 
.84854 
.84866 

8.83444 
.83455 
.83467 
.83479  "* 

.06830 
.06833 
.06834 
.06836 
.06838 
.06839 
.06841 
.06843 
.06845 
.06847 
.06849 
.06850 
.08852 
.06854 
.06856 
.06858 
.06860 
.06861 
.06863 
.06865 

8.84140 
.84152 
.84164 
.84175 

+      i' 
17 
18 
19 

8.8278S 
.82799 
.82811 
.82823 

8.83490 
.83,502 
.83513 
.83525 

8.83.537 
.83.548 
.83560 
.83572 

8.84187 
.84198 
.84210 
.84221 

8.84233 
.84244 
.84256 
.84268 

8.84279 
.84291 
.84302 
.84314 

.06948 
.06959 
.06953 
.06954 

8.84877 
.84889 
.84900 
.84912 

.07172 
.07173 
.07175 
.07177 
.07179 
.07181 
.07183 
.07185 
.07187 
.07189 
.07190 
.07192 

44 
43 
42 
41 
40 
39 
S8 
S7 
36 
S5 
34 
SS 

+     5' 

21 
22 
23 

8.82835 
.82846 
.82858 
.82870 

8.82882 
.82893 
.82905 
.82917 

.06735 
.06737 
.06739 
.06741 

.06956 
.06957 
.06959 
.06961 
.06963 
.06965 
.06967 
.06968 

8.84923 
.84934 
.84946 
.84957 

8.84969 
.84980 
.84992 
.85003 

.07067 
.07069 
.07071 
.07073 
.07074 
.07076 
.07078 
.07080 

+   6' 

25 
26 
27 

.06743 
.06744 
.06746 
.06748 
.06750 
.06753 
.06753 
.06755 

8.83583 
.83595 
.83607 
.83618 

+    r 

29 
SO 
SI 

8.82929 
.82940 
.82952 
.82964 

8.82976 
.82987 
.82999 
.83011 

8.83630 
.83642 
.83653 
.83665 

8.84325 
.84337 
.84348 
.84360 

8.84371 
.84383 
.84394 
.84406 

8.84417 
.84429 
.84441 
.84452 

.06970 
.06972 
.06974 
.06976 
.06978 
.06980 
.06981 
.06983 
.06985 
.06987 
.06989 
.06991 

8.85015 
.85026 
.8.5037 
.85049 

.07082 
.07084 
.07086 
.07087 

8.85698 
.85709 
.85721 
.85732 

.07194 
.07196 
.07198 
.07200 

32 
31 
SO 
29 

+      8' 
S3 
24 
35 

.06757 
.06759 
.06761 
.06763 
.06764 
.06766 
.06788 
.06770 

8.S3676 
.83688 
.83700 
.83711 

8.83723 
.83735 
.83746 
.837.58 

.06867 
.06869 
.06871 
.06873 
.06874 
.06876 
.06878 
.06880 

8.8-5060 
.85072 
.85083 
.85095 

.07089 
.07091 
.07093 
.07095 
.07097 
.07099 
.07100 
.07102 
.07104 
.07106 
.07108 
.07110 

8.85743 
.85755 
.85766 
.8-5777 

.07302 
.07304 
.07305 
.07207 
.07209 
.07211 
.07313 
.07215 

28 
27 
26 
25 
24 
23 

21 
20 
19 
IS 
17 

+     9' 

37 
38 
39 

8.83023 
.83034 
.83046 
.82058 

8.83069 
.83081 
.83093 
.83105 

8.85106 
.85117 
.85129 
.85140 

8.851.52 
.85163 
.85175 
.85186 

8.85789 
.85800 
.85811 
.85823 

+    W 

41 
42 
43 

.06773 
.06773 
.06775 
.06777 

8.83769 
.83781 
.83793 
.83804 

.06883 
.06884 
.06885 
.06887 

8.84464 
.84475 
.84487 
.84498 

.06993 
.06994 
.06996 
.06998 

8.8-5834 
.85845 
.8.5857 
.8.5868 

.07317 
.07319 
.07320 
.07322 

+  11' 

45 
46 
47 

8.83116 
.83128 
.83140 
.83151 

.06779 
.06781 
.06783 
.06784 

8.83816 
.83828 
.83839 
.83851 

.06889 
.06891 
.06893 
.06895 

8.84510 
.84521 
.84.533 
.84544 

.07000 
.07002 
.07004 
.07006 
.07607 
.07009 
.07011 
.07013 

8.85197 
.85209 
.85220 
.85232 

8.85243 
.85254 
.85266 
.8.5277 

.07113 
.07114 
.07115 
.07117 
.07119 
.07131 
.07133 
.07135 

8.85879 
.85891 
.85902 
.8-5913 

8.85925 
.85936 
.85947 
.85959 

.07334 
.07336 
.07338 
.07330 

16 
15 
14 
13 

+    IV 

49 
50 
51 

8.83163 
.83175 
.83187 
.83198 

.06786 
.06788 
.06790 
.06793 

8.83862 
.83874 
.83886 
.83897 

.06896 
.06898 
.06900 
.06903 

8.84.5.56 
.84567 
.84579 
.84590 

.07232 
.07234 
.07236 
.07337 

12 
11 
10 
9 

S 

6 
5 
4 
s 

1 

+    13' 
5S 
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37 
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27 
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.90316 
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51 
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.07924 
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.91822 
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.92.544 
.92554 

.08402 
.08404 
,08406 
,08408 
,08410 
.08412 
.08414 
.08416 
.08418 
•.08420 
.08422 
.08425 
.08427 

12 
11 
10 
9 
8 

6 
5 
4 
S 

2 
1 
0 

+    13' 

53 
54 
55 

8.89940 
.89951 
.89962 
.89972 

8.89983 
.89994 
.90005 
.90015 

.07932 
.07934 
.07936 
.07938 
.07940 
.07942 
.07944 
.07946 

8.90.583 
.90594 
.90604 
.90615 

,08051 
,08053 
.08055 
.08057 
.08059 
,08061 
,08063 
,08065 

8.91221 
.91232 
.91242 
.912.53 

,08170 
,08172 
,08174 
,08176 

8.918.54 
.91864 
.91875 
.91885 

+    14' 

57 
58 
59 

8.90626 
.90636 
.90647 
.90658 

8.91263 
.91274 
.91284 
.91295 

.08178 
.08180 
.08182 
.08184 

8.91896 
.91906 
.91917 
.91927 

+    15' 

8.90026 

.0794^ 

8.90608 

.08066 

8.91306 

,08186 

8.91938 

.08306 

8.92565 

21h 

49'" 

21^ 

■iS" 

.;;,.;;» 

21tt 

4e>i: 

21^ 

.^.>'" 
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Haversinee. 

s 

gh  15m  33°  45' 

«A  /g™  34°  if 

Oh  17m 

34°  15' 

Sh  Ism  34°  30' 

Sh  19">  34°  45' 

s 

Log.Hav 

Nat.  Hav. 

Log.  Hav 

Nat.  Hav 

Log.  Hav. 

Nat.  Ilav 

Log.  Hav. 

Nat.  Uav 

Log.Hav. 

Nat.  Hav 

0 

8.92565 

.08427 

8.93187 

.08548 

8.93805 

.08671 

8.94417 

.08794 

8.9.5025 

.08918 

60 

1 

.92575 

.08429 

.93197 

.08550 

.93815 

.08673 

.94427 

.087% 

.95035 

.08920 

59 

2 

.92580 

.08431 

.93208 

.08552 

.93825 

.08675 

.94438 

.08798 

.95045 

.08922 

5S 

S 

.92596 

.08433 

.93218 

.08554 

.93835 

.08677 

.94448 

.08800 

.9.5055 
s;9.506.5 

.08924 
.08926 

.it" 

+   1' 

8.92607 

.08435 

8.932l'.n 

.(|V).">(> 

s.'i:;sii; 

.0S079 

^  '  1  <  !  '■  ■^ 

.osso-; 

5 

.92617 

.08437 

.932;il» 

.l)>v>.">S 

'.i-\^:,i\ 

.(l^(i^l 

.'M  \i.- 

.()HS04 

.9.5070 

.08928 

.5.5 

6 

.92627 

.08439 

.iClL'lll 

.(lv">(ill 

'1  ;m;i; 

.»^0^3 

.'.tli7^ 

.OSSO6 

.9.5080 

.0893(1 

.54 

7 

.92638 

.OS441 
.0M43 

V  '(  ■  ■  II 

'  ;  -  ,  •; 

.^^^GS5 
.08687 

.94488 
8.94498 

.08808 
.08810 

.9.5090 
8.9.5100 

.0.S932 
.0S9:»4 

.5.? 

+     V 

8.92648 

9 

.92659 

.0SH5 

.:i.;jM.) 

.UN.)0(; 

.ii.iMir 

.08689 

.94.509 

.08812 

.95116 

.08936 

.5/ 

10 

.92609 

.08447 

.932;H) 

.08.568 

.i/;iiiU7 

.08691 

.94519 

.08814 

.95126 

.08938 

50 

U 

.92679 

.08449 

.93301 

.0,8,571 

.iC'/IlT 

.08693 

.94529 

.08816 

.95136 

.08940 

49 

+   3' 

8.92690 

.08451 

8.93311 

.08573 

8.93927 

.08695 

8.94539 

.08818 

8.95146 

.08943 

4S 

IS 

.92700 

.08453 

.93321 

.08575 

.93938 

.08697 

.!(1.')49 

.08820 

.95156 

.08945 

47 

14 

.92710 

.08455 

.93332 

.08577 

.93948 

.08699 

.91.559 

.08823 

.95166 

.08947 

46 

15 

.92721 

.08457 

.93342 

.08579 

.939.58 

.08701 

.94570 

.08825 
~7(l'^^■.'< 

.95171: 

.08949 
.0^9.•>I 

■i5 
■<4 

+  4' 

8.92731 

.08459 

8:933.52 

.08581 

8.93908 

.08703 

8.945>iO 

n 

.92742 

.08461 

.93363 

.0a583 

.93979 

.0870.5 

.94590 

.0HS>9 

:<'d:>: 

.n^9,53 

-.S 

18 

.92752 

.08463 

.93373 

.08585 

.93989 

.08707 

.94000 

.08831 

.95207 

.0S95.5 

42 

19 

.92762 

.08465 
.08467 

.93383 

.08587 

.93999 
S.94(K)9" 

.08709 
.08711" 

.94010 
8.94020 

.08833 

.08835 

.9.5217 
8.95227 

.08957 
.08959 

41 

40 

+  S' 

8.92773 

8793393 

.08589 

■31 

.92783 

.08469 

.93404 

.08591 

.91019 

.08714 

.94030 

.08837 

.95237 

.08961 

■i9 

22 

.92794 

.08471 

.93414 

.08593 

.94030 

.08716 

.94041 

.08839 

.95247 

.08963 

dS 

2S 

.92804 

.08473 

.93424 

.08595 

.94040 

.08718 

.94051 

.08841 

.95257 

.08965 

S7 

+  6' 

8.92814 

.08475 

8.93435 

.08597 

S.IMO.-iO" 

.08720 

8.9400r 

.08843 

8.95207 

.08967" 

.16 

25 

.92825 

.08477 

.9.3445 

.08599 

.94000 

.08722 

.94071 

.08845 

.95277 

.0.8970 

.15 

26 

.92835 

.08479 

.93455 

.08601 

.94071 

.08724 

.9408 1 

.08847 

.95287 

.08972 

.14 

27 

.92845 
8.92856 

.08481 

.08483 

.93466 
8.93476 

.08603 
.08605 

.940S1 
S.94091 

.08726 

.08728 

.94091 
8.94701 

.08849 
.08851 

.95297 
8.95307 

.08974 
.08976 

.IS 

+    r 

.12 

29 

.92866 

.08485 

.93486 

.08607 

.94101 

.08730 

.94712 

.08853 

.95317 

.08978 

SI 

so 

.92877 

.08487 

.93496 

.08609 

.94111 

.08732 

.94722 

.08856 

.95327 

.08980 

■10 

SI 

.92887 

.08489 

.93507 

.08611 

.94122 
8.94132 

.08734 
.08736 

.94732 
8.94742 

.08858 
.08860 

.95337 

.08982 

29 

is 

+   8' 

8.92897 

.08491 

8.93517 

.08613 

8.95347 

.08984 

.?.? 

.92908 

.08493 

.93527 

.08615 

.94142 

.08738 

.947.52 

.08862 

.95357 

.08986 

27 

s-i 

.92918 

.08495 

.93538 

.08617 

.941.52 

.08740 

.94702 

.08864 

.95368 

.08988 

26 

S5 

.92928 

.08497 

.93548 

.08619 

.94102 

.08742 

.94772 

.OHSfifi 

.9.=i378 

.08990 

25 

+   •' 

8.92939 

.08499 

"8.93558 

.08621 

8.94173' 

.08744 

8.94782 

^.(ISMA 

^  ■'".  ;>s 

.089K 

U 

*7 

.92949 

.08501 

.93.568 

.08624 

.941.83 

.08746 

.94793 

.(I^^7II 

.•■:..;:is 

.08904 

ts 

SS 

.92960 

.08503 

.93579 

.08626 

.94193 

.08748 

.94803 

.0)V>52 

.!M40S 

.08907 

?» 

S9 

.92970 

.08505 

.93.589 

.08628 

.94203 

.08750 

.94813 

.08874 

.95418 

.08999 

it 

+  w 

8.9298b 

.08508 

8.93599 

.08630 

S.<M213 

.08753 

SMi<-2\i 

.08876 

8.95428 

.09001 

20 

41 

.92991 

.08510 

.93610 

.08632 

.91224 

.08755 

.94833 

.08878 

.96438 

.09003 

19 

4S 

.93001 

.08.512 

.93620 

.nsai 

.9  1234 

.08757 

.94.<43 

.08880 

.9.5448 

.09005 

1.1 

4S 

.93011 

.08514 

.93030 

.0S636 
.08638 

.!M244 
.S.912.-.4 

.08759 
.0X761 

.948.53 
8.94K03 

.0.8882 
.08885 

.9.54.58 
8.9,5408 

.09007 
.09009 

17 
16 

+    11' 

8.93022 

.0S516 

8.93040 

(.5 

.93032 

.08518 

.93051 

.08640 

.94204 

.08763 

.94874 

.08887 

.95478 

.09011 

15 

-','! 

.93042 

.08520 

.93061 

.08642 

.94275 

.08765 

.94S,S.t 

.08889 

.9,5488 

.09013 

14 

47 

.93053 

.08.522 

.93671 

.08644 

.94285 

.08767 

.94S94 

.08891 

.9.5498 

.09015 

IS 

+   IV 

8.93063' 

.08524 

8.93081 

.08646' 

8.94295 

.OH769 

8.94904 

.08893 

8.9.5:>(K' 

.09017 

12 

49 

.93073 

.08526 

.93092 

.08648 

.94305 

.0.S7;i 

.94914 

.08895 

.9.551s 

.09019 

11 

50 

.93084 

.08528 

.9.3702 

.08650 

.94315 

.flS773 

.94924 

.08897 

.9.5.52S 

.09022 

in 

51 

.93094 

.08530 

.93712 

.08652 

.94320 

.08775 

.94934 

.0*899 

.9,553.'<_ 

.09024 

9 

+  18^ 

8.93104 

.08532 

S. 93722 

.08654 

8.94330 

.(IS777 

8.94944" 

.08901 

8.9,5.5-|K 

.09026 

~.s~ 

5.1 

.93115 

.08534 

.93733 

.08656 

.91340 

.08779 

.949.54 

.08903 

.9555S 

.090!S 

r 

54 

.93125 

.08536 

.93743 

.08658 

.91350 

.0.S781 

.94965 

.08905 

.95508 

.09030 

'.' 

55 

.93135 
8.93146 

.0.8538 
.0.S540 

.93753 
8.93764 

.08660 
.08662 

.9430(1 
8.9437(i 

.08783 
.aS78.5 

.94975 

8. 9498.5" 

.08907 
.08909 

.9,5578 

S.9.5,5.HS" 

.0»032 
.09034 

T 

+  14' 

57 

«931.56 

.08542 

.93774 

.08664 

.94387 

.087.88 

.94995 

.08911 

.95,598 

.09036 

.■>• 

SS 

.93106 

.08544 

.93784 

.08666 

.94397 

.08790 

.9.5005 

.08914 

.95008 

.090.TS 

2 

59 

.93177 
8.93187 

.08546 
.08548 

.93794 
8.93805 

!o8668 
.08671 

.94407 
8.94417 

.08792 
.08794 

.95015 
8.9.'')025 

.08916 
.08818 

.9,5618 
8.95628 

.09010 
.09012 

I 
0 

+    15' 

j,h 

44m 

2ll> 

4.^" 

ilh 

i2^> 

;';* 

41" 

2ll> 

4111" 
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s 

2>'  20"'  35°  0' 

Qft  2im  35°  15' 

2h  22'n  35°  30' 

2>i  23"'  35°  45' 

2h  24m  36"  0' 

s 

Log.  Ilav. 

Nat.  llav. 

Log.  Hav. 

Xat.  Uav. 

Ivog.  Ilav. 

Nat.  Ilav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

0 

1 

S 

8.95628 
.956;icS 

.09047 
.0!>0-i9 

8.96227 
.96237 
.96247 
.96257 

.09168 
.09170 
.09172 
.09174 

8.96S21 
.96831 
.96.841 
.96S5I 

.09294 
.09396 
.09398 
.09301 

8.97411 
.97421 
.97431 
.97441 

.09431 
.09433 
.09438 
.09438 

8.97997 
.98006 
.98016 
.98026 

.09549 
.09551 
.09553 
.09556 

60 
59 
5S 

+   1' 

0 

6 

S.i.t.')tV)S 

.'.m:s 

.9n()88 
.95(598 

-OifOSl 
.0»0a3 
.09055 
.09057 

8.96267 
.96277 
.96287 
.96297 

.09176 
.09178 
.09181 
.09183 

S.96St;l   .09303 
.96S71   .09305 
.96881   .09307 
.96S90   .09309 

8.074.50 
.97460 
.97470 
.97480 

.09430 
.09433 
.09434 
.09436 

8.98035 
.98045 
.98055 
.98065 

.09558 
.09560 
.09563 
.09564 

56 
55 
54 
53 

+  r 

(I 

10 

11 

8.9.5709 
.9.5710 
.95729 
.95739 

.09059 
.09061 
.09063 
.09065 

8.96307 
.96317 
.96326 
.96336 

.09185 
.09187 
.09189 
.09191 

8.96900 
.96910 
.96920 
.96930 

.09311 
.09313 
.09315 
.09317 

8.97489 
.97499 
.07509 
.97510 

.09438 
.09440 
.09443 
.09445 

8.98074 
.98084 
.98094 
.98103 

.09566 
.09568 
.09571 
.09573 

52 
51 
SO 
49 

+   3' 

IS 
14 
15 

8.95749 
.95759 
.95769 
.95779 

.09067 
.09070 
.09073 
.09071 

8.96346 
.96356 
.96366 
.96376 

.09193 
.09195 
.0919? 
.09199 
.09303 
.09304 
.09300 
.09308 
.09310 
.09313 
.09314 
.09316 

8.96940 
.96950 
.96959 
.069r.9 

¥.9697ir 
.96989 
.96999 
.97009 

.09330 
.09333 
.09324 
.09336 

8.97.529 
.0753S 
.97548 
.97558 

.09447 
.09449 
.09451 
.09453 
.09455 
.09457 
.09460 
.09463 

8.98113 
.98123 
.98132 
.98142 

8.981.52 
.98162 
.98171 
.98181 

.09575 
.09577 
.09579 
.09581 

4S 
47 
46 
45 

+      i' 

n  . 

18 
19 

8.95789 
.9.5799 
.95809 
.9.5819 

.09076 
.09078 
.09080 
.09083 

8.96386 
.96396 
.96406 
.96416 

.09338 
.09330 
.09333 
.09331 

8.97568 
.97577 
.97587 
.97.597 

.09583 
.09586 
.09588 
.09590 

44 
43 
42 
41 
40 
39 
3S 
37 

+   5' 

21 

2? 
23 

8.9o82S 
.95838 
.95848 
.9.5858 

.09081 
.09086 
.09088 
.09090 

8.96426 
.96436 
.96446 
.96455 

8.97018 
.97028 
.97038 
.97048 

.09337 
.09339 
.09341 
.09343 

8.97607 
.97617 
.97626 
.97636 

.09464 
.09466 
.09468 
.09470 

8.98191 
.98200 
.98210 
.98220 

.09593 
.09594 
.09596 
.09598 

+   6' 

25 

26 
27 

8.95868 
.9-5878 
.95888 
.95898 

.09093 
.09095 
.09097 
.09099 

8.96465 
.96475 
.96485 
.96495 

.09318 
.09320 
.09233 
.09235 

8.97058 
.97068 
.97077 
.97087 

.09.545 
.09347 
.09349 
.09351 

8.97646 
,97656 
.97605 
.97675 

.09473 
.09474 
.09477 
.09479 

8,98229 
.98239 
.98249 
.98259 

.09601 
.09603 
.09605 
.09607 

36 
33 
34 
33 

+    r 

29 
SO 
SI 

8.95908 
.95918 
.95928 
.95938 

.09i«l 
.09193 
.09105 
.09107 

8.96.505 
.96515 
.96.525 
.96535 

8.96545 
.96.555 
.96.564 
.96574 

.09337 
.09339 
.09331 
.09333 

8.97097 
.97107 
.97117 
.97127 

.09353 
.09356 
.09358 
.09360 

8.97685 
.97695 
.97704 
.97714 

.09481 
.09483 
.09485 
.09487 

8.98268 
.98278 
.98288 
.98297 

.09609 
.09611 
.09613 
.09616 

32 
31 
SO 
29 

+     8' 
SS 
S4 
S5 

8.95948 
.95958 
.95968 
.95978 

.09109 
.09111 
.09113 
.09116 

.09335 
.09337 
.09339 
.09343 

8.97136 
.97146 
.971.56 
.97166 

.09363 
.09364 
.09366 
.09368 

8.97724 
.97734 
.97743 
.977.53 

.09489 
.09492 
.09494 
.09496 

8.98307 
.98317 
.98326 
.98336 

.09618 
.09620 
.09633 
.09634 

28 
27 
26 

+     9' 

37 
SS 
39 

8.95988 
.95998 
.96008 
.96018 

.09118 
.09130 
.09123 
.09134 

8.96584 
.96594 
.96604 
.96614 

.09344 
.09346 
.09348 
.09250 

8.97176 
.97186 
.97195 
.97205 

.09370 
.09373 
.09375 
.09377 

8.97763 
.97773 
.97782 
.97792 

.09498 
.09500 
.09503 
.09504 

8.98346 
.983.55 
.98365 
.98375 

.09626 
.09638 
.09631 
.09633 

24 

23 

2~1 

+  W 

41 
42 
43 

8.96028 
.96038 
.96048 
.96058 

.091^6 
.09138 
.09130 
.09133 

8.96624 
.96634 
.96644 
.966.53 

.09253 
.09354 
.09356 
.09358 

8.97215 
.97225 
.97235 
.97244 

.09379 
.09381 
.09383 
.09385 

8.97802 
.97812 
.97821 
.97831 

.09506 
.09509 
.09511 
.09513 

8.98384 
.98394 
.98404 
.98413 

.09635 
.09637 
.09639 
.09641 

20 
19 
18 

n 

+  11' 

45 
46 
47 

8.96068 
.96078 
.96088 
.96098 

.091:J4 
.09136 
.09139 
.09141 

8.96663 
.96673 
.96683 
.96693 

.09260 
.09263 
.09365 
.09267 

8.972.54 
.97264 
.97274 
.97284 

8;9729T 
.97303 
.97313 
.97323 

.09387 
.09389 
.09393 
.09394 
.09396 
.09398 
.09400 
.09403 
.09404 
.09406 
.09409 
.09411 

8.97841 
.97851 
.97860 
.97870 

.09515 
.09517 
.09519 
.09531 

8.98423 
.98433 
.98442 
.98452 

.09643 
.09646 
.09648 
.09650 

16 
15 
14 
13 

+    W 

49 
50 
51 

8.96108 
.96118 
.96128 
.96138 

.09143 
.09145 
.09147 
.09149 

8.96703 
.96713 
.96723 
.96733 

.09269 
.09371 
.09373 
.09375 

8.97880 
.97890 
.97899 
.97909 

.09534 
.09536 
.09538 
.09530 
.09532 
.09534 
.09536 
.09538 

8.98462 
.98471 
.98481 
.98491 

.09653 
.09654 
.09656 
.09658 

12 
11 
10 
9 
8 

6 
5 

+    13' 

S3 
54 
55 

8.96148 
.961.58 
.96167 
.96177 

.09151 
.09153 
.09155 
.09157 

8.96742 
.96752 
.96762 
.96772 

.09377 
.09280 
.09282 
.09284 

8.97333 
.97343 
.973.52 
.97362 

8.97919 
.97928 
.97938 
.97948 

8.98500 
.98510 
.98520 
.98529 

.09661 
.09663 
.09665 
.09667 

+    14' 

57 
SS 
59 

8.96187 
.96197 
.96207 
.96217 

.09160 
.09162 
.09164 
.09166 

8.96782 
.96792 
.96802 
.96812 

8.96821 

.09286 
.09288 
.09290 
.09292 
.09294 

8.97372 
.97382 
.97392 
.97401 

8.97411 

.09413 
.09415 
.09417 
.09419 
.09431 

8.979.58 
.97967 
.97977 
.97987 

.09541 
.09543 
.09545 
.09547 

8.98539 
,98549 
.98558 
.98568 

.09669 
.09671 
.09673 
.09676 

.09078 

4 
S 

1 
0 

+    15' 

8.96227 

.09168 

8.97997 

.09549 

8.98578 

i'lh  39^ 

21>'3S'n 

21h  37m 

211'36'n 

21"  SS"'- 
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+     1' 

5 
6 

7 


+      2' 
9 


+      3' 


+    I«' 


«»  25^  36°  15' 


Log.  Ilav.  Nat.  Ilav 

.09678 
.09680 
.09683 
.09684 
.09686 
.09689 
.09691 
.09693 
.09695 
.09697 
.09699 
.09701 
.09704 
.09706 
.09708 

^09no 

.09712 
.09714 
.09717 
.09719 
.09721 
.09723 
.09725 
.09727 
.09729 
.09732 
.09734 
.09736 
.09738 
.09740 
.09742 
.09745 
.09747 
.09749 
.09751 
.09753 
.09:.7.'» 
.0975; 
.09760 
.09762 
.09764 
.09766 
.09768 
.09770 
.09773 
.09775 
.09777 
.09779 
.09781 
.09783 
.09786 
.09788 
.09790 
.09792 
.09794 
.09796 
.<I979» 
.09801 
.09803 
.09805 
.09807 


8.98,578 
.98.587 
.98597 
.98606 

8.98616 
.98626 
.98635 
.98645 

8.98655 
.98661 
.98674 
.98684 

8.9869:! 
.9870.i 
.98712 

_^98722 

8.98732 
.98741 
.98751 
.98761 

8.98770  I 
.98780  t 
.98790 
.98799 

8.98809 
.98818 
.98828 

_  .98838 

8:98847 
.98857 
.98866 

_^98876 

8.98886 
.98895 
.98905 

_^98915 

8.98924 
.98934 
.98943 
.989.53 

8.98963  I 
.98972 
.98982  I 
.98991 

8.9900r' 
.99011 
.99020 
.99030 

'8.99039 
.990-19 
.99058 
.99068 

8.0907S 
.9<M1S7  , 
.99097 

_J»9106  ' 

8.99116 
.99121! 
.99135  , 

_^99145 ! 

8.99154  , 


■nl^.W" 


Sh  26^  36°  W 
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?*  iT"  36°  45' 


Log.  Hav.  Nat.  Hav 


8.99154 
.99164 
.99173 
.99183 

8.99193 
.99202 
.99212 
.99221 

8.99231 
.99240 
.99250 
.99260 

8.9U269 
.99279 
.99288 
.99298 

8.99307 
.99317 
.99327 
.99336 

8.99346 

.99355 

.99365 

^993jjl^ 

8.99384 
.99393 
.99403 
.99412 

8.99422 
.99432 
.99441 
.99451 

8.99460 
.99470 
.99479 
.!l!ll.'^9 

.!)!I5|)S 
.99517 
_ .99527 
"8.99536 
.99.516 
.99556 
.99565 

8.9957.5 
.99.584 
.99594 
.99603 

8.99613 
.99622 
.99632 
.99641 

¥.99651 
.99f;60 
.99670 
.99679 

8.99689 
.99i;9.S 
.99708 
.99717 

8.99727 


.09807 
.09809 
.09811 
^09814 
.09816 
.09818 
.09820 
.09822 
.09824 
.09827 
.09829 
.09831 
.09833 
.098:t5 
.09837 
.09S1(I 
'.09S42 
.09S44 
.09846 
.09848 
.09850 
.09853 
.09855 
.09857 
.09859 
.09861 
.09863 
.09866 
.09868 
.09870 
.09872 
.09874 
.09876 
.09879 
.09881 
.09SH3 

.n9ss.-. 

.09s^SJ 
.09890 
.09892 
.09894 
.09896 
.09898 
.09900 

'.oooai 

.09905 
.09907 
.09909 
V09911 
.09913 
.09916 
.09918 
.09920 
.09922 
.09924 
.09926 
.09929 
.09931 
.09933 
.099.%> 
.09937 


f /*  SSm 


Log.  Hav. I  N'at.  Hav.  Log.  Hav.  Nat.  Hav 


8.99727  I 
.99736  1 
.99746 
.99755 

8.9976.5  I 
.99774 
.99784 
.99793  I 

8.99803 
.99812  1 
.99822  j 
.99831 

8.99841 
.998.50 
.99S60 


.9!/s;i8 
.99907 

8.99917 
.99926  I 
.99936 
.99945 

8799955 
.99964 
.99974  I 
.99983 

8.99993  , 

9.00002  ' 
.00012 
.fHH12! 

9.()oo:'.l 

.0(K)40 

xm\\'.\ 

(KKIMI 
9,(101  .i,s 
.(MKCV 
.000^7 
.(HHHIT 
9.001(111 

.001 1 (; : 

.00125  I 

.(Xii:r. 

9.(KI14I 
.00151 
.(KH63 
.(HI  172 

'9.(H11,S2 
.(X)191 
.00201 
.00210 

9(H)2J0 
.00229 
.(H)2;19 
.(H)2IX 

9.{KI25S 
.(KI2(i7 
.(KI27(; 
.002Si; 

9.0(1295 


.09937 
.09939 
.09952 
.09944 
.09946 
.09948 
.09950 
.0995:i 
.09955 
.09957 
.09959 
.09961 
.09963 
.09966 
.09968 
.09970 
.09972 
.09974 
.09977 
.09979 
.09981 
.09983 
.09985 
.09987 
.09990 
.09993 
.09994 
^09996 
.09998 
.10000 
.10003 
.1000.5 
.10007 
.10009 
.10011 
.10014 
.1(1016 
.10018 
.10020 
.10022 
.1002.'. 
.10027 
.100'»9 
.10031 
.10033 
.1003.1 
.I003S 
.10010 
.10042 
.10014 
.10046 
.10049 
.1 00.1 1 
.10053 
.100.S5 
.10057 
.100.19 
.10062 
.10064 
.10066 
.IOn6S 


il>>  .?."> 


:?/*  M" 


ill  fSm  37°  15' 


Log.  Hav.  Nut.  Ha 


9.00860 
.00869 
.00878 
.008SS 

9.00897 
.00906 
.00916 
.00925 

9.00935 
.00941 
.0095:; 
.O0<)6:4 

9.00972" 
.00981 
.0099 1 
.0I(HX1 

9.01009 
.01019 
.0102^ 

.0lo:>: 

9.01047 
.OI0.5(i 

.ou)(;5 

.01075 

9.010SI 

.01091 

.0110:i 

J)1112 

9.01122 

.01131 

.0114(1  ' 

.01150 

9.01 15m 

.oiii;s 

.oii:> 

_oiis: 

9.01196  I 
.01206  I 
.01215 
.01224 

9.(I12:!4 
.0124:1 
.012-52 

_.01262 

9.01271 
.01280  i 
.01289  I 
.01299 

jr.0130S 
.01317 
.01327 

_0I336 

901315 
.01:1.55 
.01364 

_^01373 

9.013S:; 
.01:192 
.014(11 
.01411 

9.01421) 


.10200 
.10202 
.10204 
.10206 
.10209 
.10211 
.10213 
.10215 
.10218 
.10220 
.10222 
.10224 
.10226 
.10228 
.10231 
.10233 
.10235 
.10237 
.10240 
.10242 
.10244 
.10246 
.10248 
.10251 
.1025.3 
.10255 
.10257 
^10259 
.10262 
.10264 
.10266 
.10268 
.10270 
.10273 
.10275 
.10277 
.10279 
.10281 
.10284 
.102SG 
.10288 
.10290 
.10'J93 
.10295 
.10297 
.10299 
.10301 
.10304 
.10.306 
.10308 
.10310 
.10312 
.10315 
.10317 
.10319 
.10321 
.10323 
.10326 
.10328 
.I0:«0 
.I0.%32 
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2ft  SOm  37°  30' 

oh  Sim 

37°  45' 

2h  32m. 

38°  0' 

Oh  ssm 

38°  15' 

oh  34m 

38°  30' 

s 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Ilav. 

Log.  Hav. 

Nut.  Hav. 

Log.  Hav. 

Nat.  Hav. 

0 
1 

~s 

9.01420 
.01429 
.01438 
.01448 

.1033? 
.10335 
.10337 
.10339 

9.01976 
.019S5 
.01095 
.02004 

.10466 
.10468 
.10470 
.10473 

9.02528 
.02538 
.02547 
.02556 

.10599 
.10602 
.10604 
.10606 

9.03077 
.03086 
.03095 
.03104 

.10731 
.10736 
.10739 
.10741 

9.0.W2I 
.03630 
.03639 
.03648 

.10870 
.10872 
.10874 
.10876 

(iO 
59 

'jS 

5(f 

54 
53 

+   y 

5 

6    ■ 
7 

9.01457 
.01466 
.01476 
.01485 

.10341 
.10343 
.10346 
.10348 

9.02013 
.02022 
.02031 
.02041 

.10474 
.10477 
.10479 
.10481 

9.02565 
.02574 
.02583 
.02593 

.10608 
.10611 
.10613 
.10615 

9.03113 
.03122 
.03131 
.03141 

.10743 
.10745 
.10748 
.10750 

9.03657 
.03667 
.03676 
.03685 

.10879 
.10881 

.10883 
.10885 

+      V 
9 
10 
11 

9.01494 
.01.504 
.01513 
.01522 

.10350 
.10352 
.10354 
.10357 

9.020.50 
.02059 
.02068 
.02078 

.10483 
.10486 
.10488 
.10490 

9.02602 
.02611 
.02620 
.02629 

.10617 
.10620 
.10632 
.10624 

9.031.50 
.03159 
.03168 
.03177 

.10752 
.10754 
.10757 
.10759 

9.03694 
.03703 
.03712 
.03721 

.10888 
.10890 
.10892 
.10895 

52 
51 
50 
49 
48 
47 
46 
45 

+      y 

13 

u 

15 

9.01531 
.01541 
.01550 
.01559 

.10359 
.10361 
.10363 
.10366 

9.020S7 
.02096 
.02105 
.02115 

.10493 
.10494 
.10497 
.10499 

9.02638 
.02648 
.02657 
.02666 

.10636 
.10639 
.10631 
.10633 

9.03186 
.03195 
.03204 
.03213 

.10761 
.10763 
.10766 
.10768 

9,03730 
.03739 
.03748 
.03757 

.10897 
.10899 
.10901 
.10904 

+      i' 

n 

IS 
-  19- 

9.01569 
.01578 
.01587 
.01596 

.10368 
.10370 
.10373 
.10374 

9.02124 
.02133 
.02142 
.02151 

.10501 
.10503 
.10506 
.10508 

9.02G75 
.02684 
.02693 
.02702 

.10635 
.10638 
.10640 
.10642 

9.03222 
.03231 
.03241 
.03250 

.10770 
.10772 
.10775 
.10777 
.10779 
.10781 
.10784 
.10786 

9.0376(1 
.03775 
.03784 
.03793 

.10906 
.10908 
.10910 
.10913 

44 
43 

41 

+      5' 
21      . 

23 

9.01606 
.01615 
.01624 
.01634 

.10377 
.10379 
.10381 
.10383 

9.02161 
.02170 
.02179 
.02188 

.10510 
.10513 
.10515 
.10517 

9.02712 
.02721 
.02730 
.02739 

.10644 
.10647 
.10649 
.10651 

9.03259 
.03268 
.03277 
.03286 

9.03802 
.03811 
.03820 
.03829 

.10915 
.10917 
.10919 
.10922 

40 
39 
38 
37 

+      6' 

25 
26 
27 

9.01643 
.01652 
.01661 
.01671 

.10386 
.10388 
.10390 
.10393 

9.02197 
.02207 
.02216 
.02225 

.10519 
.10531 
.10533 
.10536 

9.02748 
.027.57 
.02767 
.02776 

.10653 
.10655 
.10658 
.10660 

9.03295 
.03304 
.03313 
.03322 

.10788 
.10790 
.10793 
.10795 

9.03838 
.0.3847 
.03856 
.03865 

.10934 
.10936 
.10939 
.10931 

36 
35 
34 
SS 

+    r 

29 
SO 
31 

9.01680 
.01689 
.01698 
.01708 

.10394 
.10397 
.10399 
.10401 

K.02234 
.02244 
.02253 
.02262 

.10538 
.10530 
.10533 
.10535 

9.02785 
.02794 
.02803 
.02812 

.10662 
.10664 
.10667 
.10669 

9.03331 
.03340 
.03350 
.03359 

.10797 
.10799 
.10802 
.10804 

9.03874 
.03883 
.03892 
.03901 

.10933 
.10935 
.10938 
.10940 

32 
31 
SO 
29 

+     8' 
33 
34 
35 

9.01717 
.01726 
.01736 
.01745 

.10403 
.10405 
.10408 
.10410 

9.02271 
.02280 
.02290 
.02299 

.10537 
.10539 
.10541 
.10544 

9.02821 
.02830 
.02840 
.02849 

.10671 
.10673 
.10676 
.10678 

9.03368 
.03377 
.03386 
.03395 

.10806 
.10809 
.10811 
.10813 

9.03910 
.03919 
.03928 
.03937 

.10942 
.10944 
.10947 
.10949 

28 
26 

+      9' 

37 
SS 
39 

9.017.54 
.01763 
.01773 
.01782 

.10413 
.10414 
.10417 
.10419 

9.02308 
.02317 
.02326 
.02336 

.10546 
.10548 
.10550 
.10553 

9.02858 
.02867 
.02876 
.02885 

9.02894 
.02904 
.02913 
.02922 

.10680 
.10682 
.10685 
.10087 

9.03404 
.03413 
.03422 
.03431 

.10815 
.10818 
.10830 
.10832 

9.03946 
.03955 
.03964 
.03973 

.10951 
.10953 
.10956 
.10958 

24 
23 
22 
21 
20 
19 
IS 
17 

+  w 

41 
42 
43 

9.01791 
.01800 
.01810 
.01819 

.10431 
.10433 
.10435 
.10438 

9.02345 
.023.54 
.02363 
.02372 

.10555 
.10557 
.10559 
.10561 

.10689 
.10691 
.10694 
.10696 

9.03440 
.03449 
.03458 
.03407 

.10824 
.10827 
.10829 
.10831 

9.03982 
.03991 
.04000 
.04009 

.10960 
.10983 
.10965 
.10967 

+    11' 

4-5 
46 
47 

9.01828 
.01837 
.01847 
.01856 

.10430 
.10433 
.10431 
.10436 

9.02381 
.02391 
.02400 
.02409 

.10564 
.10566 
.10568 
.10570 

9.02931 
.02940 
.02949 
.02958 

.10698 
.10700 
.10703 
.10705 

9.03476 
03486 
.03495 
.03.504 

.10833 
.10836 
.10838 
.10840 

9,04018 
.04027 
.04036 
.04045 

.10969 
.10972 
.10974 
.10976 

16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
.5 

-/ 
3 

1 
0 

+    12' 

49 
SO 
51 

9.01S65 
.01874 
.01884 
.01893 

.10439 
.10441 
.10413 
.10445 

9.02418 
.02427 
.02437 
.02446 

.105 J3 
.10575 
.10577 
.10579 

9.029C7 
.02977 
.02986 
.02995 

.10707 
.10709 
.10713 
.10714 

9.03513 
.03.522 
.03-531 
.03540 

.10842 
.10845 
.10847 
.10849 

9.040-54 
.04063 
.04072 
.04081 

.10978 
.10981 
.10983 
.10985 

+    13' 

53 

54 
55 

9.01902 
.01911 
.01921 
.01930 

.10448 
.10450 
.10453 
.10454 

9.02455 
.02464 
.02473 
.02483 

.10583 
.10584 
.10586 
.10588 

9.03004 
.03013 
.03022 
.03031 

.10716 
.13718 
.10731 
.10733 

9.03549 
.03558 
.03567 
.03.576 

.10851 
.10854 
.10856 
.10858 

9.04090 
.04099 
.04108 
.04117 

.10988 
.10990 
.10992 
.10994 

+  14' 

57 
SS 
59 

9.01939 
01948 
.01958 
.01967 

.10457 
.10459 
.10461 
.10463 

9.02492 
.02501 
.02510 
.02519 

.10591 
.10593 
.10595 
.10597 

9.03040 
.03050 
.03059 
.03068 

.10735 
.10727 
.10730 
.10733 

9.03.585 
.03594 
.03603 
.03612 

.10861 
.10863 
.10865 
.10867 

9.04126 
.04135 
.04144 
.04153 

.10997 
.10999 
.11001 
.11004 

+    15' 

9.01976 

.10466 

9.02.528 

.10599 

9.03077 

.10734 

9.03621 

.10870 

9.04162 

.11006 

oih 

29"' 

;'/" 

;^m 

■  >,h  jrn, 

ojh 

iCi"' 

21h 

25^" 
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«»  35^  38°  45' 

2''  sen  39°  0' 

2ft  ^rm 

39°  15' 

2I--  SS^  39°  39' 

?h  ,",0m 

39°  45' 

s 

Log.  Hav. 

Nat.  Hav. 

I.og.  Hav. 

>:at.  Hav. 

Log.  llav. 

Nat.  Hav 

Log.  llav. 

Xat.  Hav 

hoR.  Uav. 

Nat.  Uav 

0 
1 
2 
S 

9.04162 
.04171 
.04180 
.04189 

9.04198 
.04207 
.04216 
.04225 

.11006 
.11003 
.11010 
.11013 
.11015 
.11017 
.11019 
.11022 

9.04699 
.04708 
.04717 
.04726 

9.04735 
.04744 
.04753 
.04761 

9.04770 
.04779 
.04788 
.04797 

9704806 
.04815 
.04824 
.04833 

.11143 
.11145 
.11147 
.11150 
.11152 
.11154 
.11156 
.11159 
.11161 
.11163 
.11166 
.11168 
.11170 
.11172 
.11175 
.11177 

9.05232 
.05241 
.05250 
.05259 

9.05268 
.05277 
.05285 
.05294 

9.05303 
.05312 
.05321 
.05330 

9.05339" 
.05347 
.0.5356 
.05365 

.11280 
.11283 
.11285 
.11287 
.11290 
.11292 
.11294 
.11296 
.11299 
.11301 
.11303 
.11306 
.11308 
.11310 
.11313 
.11315 

9.05762 
.05771 
.05780 
.05788 

.11419 
.11421 
.11423 
.11426 

9.06288 
.06297 
.06305 
.06314 

9.06:523 
.06332 
.06340 
X)6349 

9.06:J58 
.06367 
.06375 
.06384 

9.06393 
.06401 
.06410 
.06419 

.11558 
.11560 
.11563 
.11565 
.11567 
.11.569 
.11572 
.11574 
.11577 
.11579 
.11581 
.11584 
.11586 
.11588 
.11590 
.11593 

5'J 

5S 

56 
53 
54 
5i 
52 
51 
oil 
4!' 

+   1' 

0 

6 
7 

9.05797 
.05806 
.05815 
.05823 

.11428 
.11430 
.114^1 
.11435 
.11437 
.11440 
.11442 
.11444 
.11447 
.11449 
.11451 
.11453 

+    r 

0 

I'-i 

u 

+  3' 

U 
15 

9.04234 
.04243 
.0-1252 
.04261 

9.0-1270 
.04279 
.04288 
.04297 

.11024 
.11026 
.11029 
.11031 
.11033 
.11035 
.11038 
.11040 

9.05832 
.05841 
.0.5850 
.058.59 

9.0.5867' 
.05876 
.05885 
.05894 

+      *' 

n 

IS 

19 

+   S' 

21 

7s 

9.04306 
.04315 
.04324 
.04333 

9.04341' 
.04350 
.04359 
.01368 

.11042 
.11014 
.11047 
.11049 
.11051 
.11054 
.11056 
.11058 

9.04842 
.04851 
.04859 
.04868 

9.04877 
.04886 
.04895 
.04904 

.11179 
.11182 
.11184 
11186 
.11189 
.11191 
.11193 
.11195 

9.05374 
.05383 
.05392 
.05400 

.11317 
.11320 
.11322 
.11324 

9.05903 
.0.5911 
.05920 
.05929 

9.05938 
.05946 
.05955 
.05964 

.11456 
.11458 
.11460 
.11463 
.11465 
.11467 
.11470 
.11472 

9.06428 
.064;i6 
.06445 
.064.54 

9.06462 
.06471 
.00480 
.06489 

.11595 
.11597 
.11600 
.1160? 
.11604 
.11607 
.11609 
.11611 

44 

41 
~.',0 

9.05409 
.05418 
.05427 
.0.5436 

.11326 
.11329 
.11331 
.11333 

+  6' 

2i 
26 

27 

9.04377 
.04386 
.04395 
.04404 

9.04413 
.04422 
.04431 
.04440 

.11060 
.11063 
.11065 
.11067 
.11070 
.11072 
.11071 
.11076 

9.04913 
.04922 
.04931 
.04939 

9.04948 
.04957 
.01966 
.01975 

.11198 
.11200 
.11202 
.1120.5 
.11207 
.11-^09 
.11211 
.11214 

9.05445 
.05453 
.05462 
.05471 

.11336 
.11338 
.11340 
.11343 

9.05973 
.05982 
.05990 
.05999 

9.06'JOS 
.06017 
.00025 
.06031 

■  .11474 
.11477 
.11479 
.11481 
.11484 
.11486 
.11488 
.11491 

9.06497 
.06506 
.06515 
.06523 

9.0li532 
.065  1 1 
.Oii.V.O 

.or'.rr.^ 

.11614 
.11616 
.11618 
.11621 

.11623 
.11625 
.11628 
.11030 

Mi 

+    r 

29 
SO 
Jl 

9.05480 
.05489 
.05498 
.05506 

.11345 
.11347 
.11349 
.11352 

+     8' 
C(.5 

9.04449 
.04458 
.U4467 
.04470 

.11079 
.llOSl 
.110.8:t 
.11086 

9  ()19S4 
.()i;i93 
.()'iU02 
.0.'.01 1 

.11210 
.11218 
.11221 
.11223 

9.05515 
.05524 
.05533 

.05542 

.11354 
.11.356 
.11359 
.11361 

9.06043 
.06052 
.00060 
.06069 

.11493 
.11495 
.11498 
.11500 

9.00507 
.00570 
.06.584 
.00593 

.116;« 
.116-5.5 
.11637 
.11633 

21 

Jl) 
I'J 
IS 
17 

!>; 

15 
14 
1-t 
i; 
11 

10 
9 

s 
/•' 

~4~ 

.'( 

/_ 

II 

+  9' 

S7 

,?.9 
+  10' 

41 

42 

4.i 
+  11' 

45 

40 

47 
+    12' 

49 

30 

51 
+    13' 

,;>• 

54 

55 
"+  14~ 

.57 

.5.'<' 

59 

9.04485 
.04494 
.(1-1,503 
.04512 

9.04.520 
.04529 
.01538 
.04547 

9.04556 
.04565 
.04574 
.04583 

9.04.592 
.04601 
.0-1610 
.04619 

9.04628 
.(V1637 
.0-1646 
.046.54 

9.04663 
.04672 
.04681 
.04690 

.11088 
.11090 
.11092 
.11095 
.11097 
.11099 
.11102 
.11104 
.11106 
.11108 
.11111 
.11113 
.11115 
.11117 
.11120 
.11122 
.11124 
.11127 
.11129 
.11131 
.11134 
.11136 
.11138 
.11140 

9.0.'>019 
.05028 
.05037 
.05046 

'.l.(l-50.55 
.05064 
.05073 
.(».")0S2 

9.050!(0 
.05099 
.0M08 
.05117 

9.05126 
.05135 
.05144 
.051.53 

9.05161" 
.05170 
.05179 
.05188 

9.05197 
.05J(Mi 
.05215 
.05223 

.11225 
.11228 
.112.30 
.112.32 
.11234 
.112.37 
.11239 
.11241 
.11244 
.11246 
.11248 
.11251 
.11253 
.11255 
.11257 
.11260 
.11262 
.11264 
.11267 
.11269 
.11271 
.11274 
.11276 
.11278 

9.0,V,.-,1 
.055.59 
.05568 
.05577 

9.0.5586 
.0.5595 
.05603 
.05612 

9.0.5621 
.056.30 
.05639 
.05648 

9.0.56.56 
.05665 
.05674 
.05683 

9.05692 
.05700 
.05709 
.05718 

'9.0">727 
.057.36 
.05744 
.05753 

9.05762 

.11363 
.11366 
.11.368 
.11370 
.11373 
.11375 
.11377 
.11379 
.11382 
.11384 
.11386 
.11389 
.11391 
.11393 
.11396 
.11398 
.11400 
.11403 
.11405 
.11407 
.11410 
.11412 
.11414 
.11416 
.11419 

9.00078 
.00087 
.00095 
.00104 

.11502 
.11504 
.11507 
.11509 
.11511 
.11514 
.11516 
.11518 
.11521 
.11523 
.11525 
.11528 
.115.30 
.115.32 
.11535 
.11537 
.115.39 
.11542 
.11544 
.11546 
.11549 
.11551 
.115.5.3 
.11556 
.I1.5.5S 

9.0.1602 
.06i;ll 
.06019 

.oi;o2s 
a.0(;6.>7 

.06645 
.0(i654 
.00663 

9.00671 
.060S0 
.006.>;9 
.0()697 

9.00706 
.06715 
.06724 
.0«;732 

!,'..i.;7ii 

.Oi;7.50 
.0675S 
.00767 
9.00770" 
.007S1 
.Oii7t»:'. 
.o.;<o2 

9.0'.-<IO 

.11CS2 
.11644 
.11616 
.11649 
.11651 
.116.53 
.116.56 
.11658 
.11660 
.11663 
.1106.5 
.11607 
.11670 
.11672 
.11674' 
.11677 
.11679 
.116S1 
.116.84 
.I16S6 
.116VS" 
.11691 
.11693 
.11695 
.11698 

9.00113 
.06122 
.06131 
.06139 

9.00118 
.Wil.57 
.00100 
.00171 

9.'061.S;i 
.06192 
.06201 
.00209 

9.00218 
M-227 
.00235 
.0ti244 

9.0»i253 
.00202 
.00270 
.00279 

9.062S.>< 

+  IS' 

9.04699 

.11143 

9.05232 

.11280 

-■/» 

o^m 

?/» 

i.i"> 

.'/» 

-'in. 

?;» 

gim 

-'/'■ 

■""" 
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Haversines. 

s 

Sh  40m  40°  V 

gh  4im  40°  15' 

2h.  42"' 

40°  3^ 

2l>4-3"' 

40°  45' 

2h  4pn 

41°  0' 

a 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

0 

9.06810 

.11698 

9.07329 

.11838 

9.07845 

.11980 

9.08357 

.13122 

9.08865 

.12265 

60 

1 

.06819 

.11700 

.07338 

.11841 

.07853 

.11983 

.08365 

.13134 

.08874 

.13367 

59 

2 

.06828 

.11702 

.07346 

.11843 

.07862 

.11984 

.08374 

.13137 

.08882 

.13369 

5S 

.1 

.06836 

.11705 
.11707 

.07355 
9.07364 

.11845 
.11848 

.07870 
9.07879 

.11987 
.11989 

.08382 

.13139 

.08890 
9.08899 

.13373 
.12274 

57 
56 

+      1' 

9.06S45 

9.08391 

.12131 

0 

.06854 

.11709 

.07372 

.11850 

.07887 

.11992 

.08399 

.12134 

.08907 

.12276 

55 

6 

.06S()2 

.11713 

.07381 

.11853 

.07896 

.11994 

.08408 

.12136 

.08916 

.12279 

54 

7 

.06S7i 

.11714 
.11716 

.07390 
9.07398 

.11855 
.11857 

.07905 
9.0791.3" 

.11996 

.08416 
9.08425' 

.13138 
.12141 

.08924 
9.08933" 

.12381 

53 

+     2' 

9.0(iSH) 

.11999 

.13384 

52 

9 

.OO.SSS 

.11719 

.07407 

.11860 

.07922 

.13001 

.08433 

.13143 

.08941 

.13386 

51 

10 

.OliS97 

.11721 

.07415 

.11863 

.07930 

.12003 

.08442 

.13146 

.08949 

.13288 

50 

11 
+  3' 

.08906 
9.06914 

.11721 

.07424 

.11864 

.07939 

.12006 
.13008 

.08450 
9.08459 

.13148 
.131.50 

.08958 
9.089C6 

.13391 
.13393 

49 
48 

.11726 

9.07433 

.11867 

9.07947 

13 

.06923 

.11728 

.07441 

.11869 

.07956 

.13010 

.08467 

.12153 

.08975 

.12296 

47 

14 

.06932 

.11731 

.07450 

.11871 

.07964 

.13013 

.08475 

.12155 

.08983 

.12398 

46 

15 

.06940 

.11733 

.07458 

.11874 
.11876 

.07973 
9.07981 

.13015 
.13018 

.08484 

.12157 

.08992 

.12300 

45 
44 

+      i' 

9.06949 

.11735 

9.07467 

9.08492 

.12160 

9.09000 

.12303 

17 

.06958 

.11738 

.07476 

.11878 

.07990 

.13020 

.08501 

.12162 

.09009 

.12305 

4-? 

IS 

.06966 

.11740 

.07484 

.11881 

.07999 

.13032 

.08509 

.12105 

.09017 

.12307 

42 

19 
■+     5' 

.06975 
9.06984 

.11742 
.11745 

.07493 
9.07501 

.11883 

.08007 
9.0S016 

.13025 

.08518 

.12167 

.09025 
9.09034 

.12310 
.12312 

41 
40 

.11885 

.12027 

9.08526 

.12169 

21 

.06992 

.11747 

.07510 

.11888 

.08024 

.12029 

.08.535 

.12172 

.09042 

.12315 

S9 

•->!> 

.07001 

ai749 

.07519 

.11890 

.08033 

.12033 

.08543 

.12174 

.09051 

.13317 

SS 

2S 

.07010 

.11753 

.07.527 

.11893 

.08041 

.13034 

.08552 
9.08560 

.13176 
.12179 

.09059 

.13319 

37 

+      6' 

9.07018 

.11754 

9.07536 

.11895 

9.08050 

.13036 

9.09068 

.12322 

36 

25 

.07027 

.11756 

.07544 

.11897 

.08058 

.13039 

.08569 

.12181 

.09076 

.12324 

S5 

26 

.07036 

.11759 

.07.553 

.11900 

.08067 

.13041 

,  .08577 

.12184 

.09084 

.12327 

34 

27 

+    r 

.07044 
9.07053 

.11761 

.07562 

.11903 

.08075 

.12044 
.13046 

.08586 

.12186 

.09093 

.12329 

S3 

.11763 

9.07570 

.11904 

9.08084 

9.08594 

.12188 

9.09101 

.13331 

32 

29' 

.07062 

.11766 

.07579 

.11907 

.08092 

.13048 

.08603 

.12191 

.09110 

.13334 

31 

SO 

.07070 

.11768 

.07587 

.11909 

.08101 

.12051 

.08611 

.12193 

.09118 

.12336 

SO 

SI 

+     8' 

.07079 

.11770 
.ii773 

.07596 

.11911 

.08110 

.13053 
.13055 

.08620 
9.08628 

.13195 
.13198 

.09126 
9.09135 

.12339 

29 

9.07088 

9.07605 

.11914 

9.08118 

.13341 

28 

SS 

.07096 

.11775 

.07613 

.11916 

.08127 

.13058 

.08637 

.12300 

.09143 

.13343 

27 

S4 

.07105 

.11777 

.07622 

.11918 

.08135 

.13060 

.08645 

.12203 

.09152 

.13346 

26 

S5 
+     9' 

.07113 

.11780 

.07630 

.11931 

.08144 

.13063 

.08654 

.13305 
.13207 

.09160 

.13348 

25 

9.07122 

.11783 

9.07639 

.11933 

9.081.52 

.13065 

9.08662 

9.09169 

.12351 

24 

S7 

.07131 

.11784 

.07647 

.11935 

.08161 

.13067 

.08671 

.12210 

.09177 

.12353 

2S 

SS 

.07139 

.11787 

.07656 

.11938 

.08169 

.13070 

.08679 

.13313 

.09185 

.12355 

22 

39 

.07148 

.11789 

.07665 

.11930 

.08178 

.13072 

.08687 

.13314 

.09194 

.12358 

21 

+    10' 

9.071-57 

.11791 

9.07673 

.11933 

9.08186 

.13074 

9.08696 

.13317 

9.09202 

.12360 

20 

41 

.07165 

.11794 

.07682 

.11935 

.08195 

.13077 

.08704 

.13319 

.09211 

.12363 

19 

42 

.07174 

.11796 

.07690 

.11937 

.08203 

.13079 

.08713 

.13222 

.09219 

.12365 

IS 

43 

.07183 

.11798 

.07699 

.11940 

.08212 

.12081 

.08721 

.12224 

.09227 

.13367 

17 

+    11' 

9.07191 

.11801 

9.07708 

.11943 

9.08220 

.12084 

9.08730 

.13336 

9.09236 

.13370 

16 

45 

.07200 

.11803 

.07716 

.11944 

.08229 

.13086 

.08738 

.13339 

.09244 

.13373 

15 

46 

.07208 

.11806 

.07725 

.11947 

.08237 

.13089 

.08747 

.13331 

.09253 

.13374 

li 

47 

.07217 

.1180.8 

.07733 

.11949 

.08246 

.12091 

.08755 

.12233 
.13336 

.09261 
9.09269 

.12377 
.12379 

13 
12 

+    13' 

9.07226 

.11810 

9.07742 

.11951 

9.082.54 

.13093 

9.08764 

49 

.07234 

.11813 

.07750 

.11954 

.08263 

.13096 

.08772 

.13338 

.09278 

.12382 

11 

50 

.07243 

.11815 

.07759 

.11956 

.08271 

.13098 

.08781 

.13241 

.09286 

.12384 

10 

^^ 

.07252 

.11817 

.07768 

.11958 

.08280 

.13100 

.08789 

.12243 

.09295 

.12386 

9 
8 

'+  13' 

9.07260 

.11820 

9.07776 

.11961 

9.08288 

.13103 

9.08797 

.13345 

9.09303 

.12389 

53 

.07269 

.11822 

.07785 

.11963 

.08297 

.13105 

.08806 

.13348 

.09311 

.12391 

7 

54 

.07277 

.11824 

.07793 

.11966 

.08306 

.13108 

.08814 

.12250 

.09320 

.12394 

6 

55 

.07286 

.11827 
.11839 

.07802 
9.07810 

.11968 
.11970 

.08314 

.13110 

.08823 

.12253 

.09328 

.12396 

.12398 

5 

4 

+  w 

9.07295 

9.08323 

.13113 

9.08831 

.13355 

9.09337 

57 

.07303 

.11831 

.07819 

.11973 

.08331 

.13115 

.08840 

.13357 

.09345 

.12101 

S 

58 

.07312 

.11834 

.07827 

.11975 

.08340 

.13117 

.08848 

.13360 

.09353 

.12*03 

59 

.07321 

.11836 

.07836 

.11977 

.08348 

.13119 

.08857 

.12262 

.09362 

.12406 

5 

0 

+    15' 

9.07329 

.11838 

9.07845 

.11980 

9.08357 

.13122 

9.0SS65 

.13205 

9.09370 

.13408 

ojh 

19m 

21h  ism 

21h 

17m 

2lh 

16m 

21h 

15m 
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Ilaveryinw. 

s 

9A^m41°lS'  1 

2h4emU°W    1 

2h  47m  41°  45' 

»A4*"42°  0' 

-"»  49""  42°  15' 

s 

Log.  Uav. 

Nat.  Uav. 

Los.TIiiv. 

Nat.  Ilav, 

Log.  Ilav.;  Nat.  Uav 

Log,nav.|  Nat.  Uav. 

Log.  Hav.  Nat.  Ilav. 

0 
J 

i 
3 

9.09370 
.09379 
.09387 
.09395 

.17408 
.12410 
.13413 
.12415 

9.09S72 
.(I9J!80 
.(I9,sh9 
.09b97 

.12552 
.12555 
.12.557 
.12559 

9.10371   .12697 
.10379   .12700 
.103.^7   .12702 
.10395  ,  .12704 

9.1 0806 
.10874 
.10882 
.10891 

.12843 
.12845 
.12848 
.12850 

9.113-58   .12989 
.11300   .12992 
.11374   .12994 
.11382   .12996 

59 
.57 

+   1' 

s 

6 

7 

9.09404 
.09412 
.09421 
.09429 

.12418 
.12420 
.12422 
.12425 

9.09905 
.09914 
.09922 
.099:;0 

.12562 
.12564 
.12567 
.12569 

9.1040-1 
.10412 
.10420 
.10429 

.12707 
.12709 
.12712 
.12714 

9,10899 
.10907 
.10915 
.10923 

.12852 
.12855 
.12857 
.12860 

9.11391   .12999 
.11399   .13001 
.11407   .13004 
.11415  i  .1.3006 

5ti 

O.'t 

54 

+     V 
9 
10 
11 

9.09437 
.0944G 
.09454 
.09462 

.12427 
.12430 
.12432 
.12434 

9.09939 
.099-17 
.09955 
.09964 

ir09972 
.09980 
.09989 
.(19997 

.12572 
.12574 
.12576 
.12579 
.12581 
.12584 
.12586 
.12588 

9.10437 
.10445 
.10453 
.10462 

.12717 
.12719 
.12721 
.12724 

9.10932 
.  10940 
.10948 
.109.56 

9.10905 
.10973 
.10981 
.10989 

.1286-2 
.12865 
.12867 
.12870 
.12872 
.12874 
.12877 
.12879 

9.11423 
.11431 
.11440 
.11448 

.13009 
.13011 
.13014 
.13016 
.13018 
.1.3021 
.13023 
.13026 

.5,' 
51 
511 
49 
4i< 
47 
4H 
4.i 

+  3' 

13 

14 
IS 

9.09471 
.09479 
.09488 
.09496 

.12437 
.12439 
.12442 
.12444 

9,10470,  .12726 
.10478  '  .12729 
.lOlSlii  .12731 
.10495  '  .127.'« 

9.11450 
.11404 
.11472 
.11480 

+     i' 

n 

18 
19 

9.09504 
.09513 
.09.521 
.09529 

.12446 
.12449 
.12451 
.12454 

9.KK)05 
.10014 
.1(K)22 
.10030 

9.1(K)39 
.100-17 
.100.55 
.lOOlM 

V.  1(K)72 
.lOOSO 
.lOO.SS 
.10097 

.12591 
.12593 
.12596 
.12598 
.12600 
.12603 
.12605 
.12608 
.12610 
.12613 
.12615 
.12617 

9.10.503 
.10511 
,10519 
,10.-)28 

.12736 
.12738 
.12741 
.12743 

9,10997 
.11000 
.11014 
.11022 

9. 1 1030 
.11038 
.11047 
.110.55 

9.11003 
.11071 
.11079 
.11088 

.12882 
.12884 
.12887 
.12889 
.12891 
.12894 
.12896 
.12899 
.12901 
.12904 
.12906 
.12909 

9.114^9 
.11197 
.11505 
.11513 

9.11521 
.11529 
.11538 
.11.540 

9.11554 
.11.502 
.11570 
.11578 

.13028 
.13031 
.13033 
.1.3036 

.i;jo;w 

.13041 
.1.3043 
.13045 
.13048 
.13050 
.13053 
.1.3055 

44 
4.i 

4-' 
41 
4n 
.5!* 
.S.^' 
.i7 

■i4 
.i.i 

+     6' 
gl 

ts 

23 

9.09538 
.09546 
.09555 
.09563 

.12456 
.12458 
.12461 
.12463 

9,Ul5;!(ll  .12746 
, 105 14   .12748 
.10553   .12750 
,10,-,(11   .12753 

'9,105(19   .12755 
.10577   .12758 
.1058(1   .12760 
.10594   .12763 

+     6' 
US 
16 

i7 

9.09571 
.09580 
.09588 
.09596 

.12466 
.12468 
.12470 
.12473 

+    r 

$9 
30 
31 

9.09605 
.09613 
.09622 
.09630 

.12475 
.12478 
.12480 
.12482 

9.10105 
.10113 
.10122 
.10130 

.12620 
.12622 
.12625 
.12627 

9,10(102 
.10610 
.10019 
.10()27 

.12765 
.12767 
.12770 
.12772 

9.11096 
.11104 
.11112 
.11120 

.12911 
.12913 
.12916 
.12918 

9.11.580 
.11595 
,11003 
,11011 

.13058 
.13060 
.13063 
.13065 

S! 

+     8' 
S3 
34 
35 

9.09638 
.09647 
.09655 
.09663 

.12485 
.12487 
.12490 
.12492 
.12494 
.12497 
.12499 

9.10138 
.10H7 
.10155 
.10103 

9:i0172 
.lOl.'iO 
.101^S 
.1019(1 

.126'J9 
.12632 
.12634 
.12637 
.12639 
.12M1 
.12644 
.12646 

9.10(135 
.10043 
,100.52 
,10000 

"irrooo.s 

,1007(1 
.100S5 
.10(1!»3 

.12775 
.12777 
.12780 
.12782 
.12784 
.12787 
.12789 
.12792 

9.11129 
.11137 
.11145 
.111.53 

.129-21 
.12923 
.12926 
.12928 
.12930 
.12933 
.1293.5 
.ri93s 

9.11019 
.11627 
.11635 
.11643 

9.110.52 
.11600 
,11008 
.11070 

.13067 
.13070 
.13072 
.13075 
.1.3077 
.13080 
.130.82 
.13085 

+      V 

37 

9.09672 
.09680 

.OfHiS.s 

.(i'ii;;i7 

9.11101 
.11170 
.1117S 

.iii>m; 

-1-     10 

41 
4i 
43 

!i  (i:i7(i.'> 
.09713 
.09722 
.09730 

.li504 
.12506 
.12509 
.12511 

9.102(1.'. 
.10213 
.10221 
.10230 

.12649 
.12651 
.126.54 
.126.>6 

9,1(1701 
,10709 
,10718 
,10720 

'9, 10734 
.10742 
.10751 
,107.'i9 

.12794 
.12797 
.12799 
.12801 
.12804 
.12806 
.12809 
.12811 

9.111!H 
.11202 
.11211 
.11219 

9.11227 
.11235 
.11243 
.11252 

.129441 
.12945 
.12945 
.12948 
.12950 
.12952 
.12955 
.12957 

9,110.S4 
.11092 
.11700 
.11709 

9.11717 
.11725 
.11733 
.11741 

.1.3087 
.1.3090 
.13092 
.13095 
.13097 
.13099 
.13102 
.13104 

r.' 

IS 

1: 

;.'. 
;.; 
;,; 
;.■ 
;/ 
111 

+  H' 

45 
46 
47 

9.09739 
,09747 
.09756 
.09764 

9.09772 
.09780 
.09789 
.09797 

9.09805 
.09814 
.09822 
.09830 

.12514 
.12516 
.12519 
.12521 

9.1023SI  .126.W 
.1021(1   .12661 
.10255   .12663 
.102C.3   .12666 

+  12' 

49 
SO 
61 

.12523 
.rM26 
.12528 
.12531 
.12533 
.12.536 
.12538 
.12540 

9.10271   .1266.S 
.10279   .12671 
.10288   .12673 
.10296   .12675 

'9.10304  1  .12678' 
.10313   .12680 
.10321   .12683 
.10329   .126S5 

9,10707   .12814 
.10775   .12816 
.I(I7.'<4   .12818 
. 10792   .12821 

9.11200 
.11268 
.11270 
.11284 

9.li292 
.11301 
.11309 
.11317 

.12960 
.12962 
.12965 
.12967 
.12970 
.12972 
.12974 
.12977 

9.11749 
.11757 
.11706 
.11774 

9.11782 
.11790 
.11798 
.11800 

.13107 
.13109 
.13112 
.13114 
.13116 
.13119 
.13121 
.13124 

+    13' 

S3 
54 
55 

9,I(1S(KI 

.IdSdK 

,10S|il 

.12823 
.12826 
.12828 

.rw;ti 

+.  »*' 

57 
58 
59 

9.09839 
.09847 
.09856 
.0980-J 

.12543 
.12545 
.12547 
.12550 
.12552 

9.10337  .r.'Rs; 
,103-1(1   .12690 
.103.54   .12692 
.  103112   .12695 

9  10371  1  .12697 

11  \os.\:\ 
.  Ul>  1 1 
,10Si:) 
lo^.'.s 

9',  1()M.(, 

r  .i2s:w 

.12S;{6 
.128,18 
.12810 
.12843 

9,11325 
,11333 
.11342 
.11350 

9.113;>8 

.12979 
.12982 
.12984 
.12967 
.12969 

9.11814 
.11822 
.IIKU 
.11,839 

9.11847 

.13126 
.13129 
.13131 
.13134 
.131.36 

1 

+  IS' 

!t. 09872 

r;  ■  /;'■ 

^ll>  /.)•"• 

-'/I  ;-•" 

j,h  Jim 
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TABLE  45. 
Haversines. 
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s 

J?A  oOm  42°  30' 

2A57"i 

42°  45' 

2A  52m 

43°  0' 

2h  5.>'"' 

43°  15' 

2l>54™ 

43°  30' 

s 

60 
69 
■58 
57 
56 
55 
54 
53 

Log.  Hav. 

Nat.  Hav. 

Log.  Ilav. 

Nat.  llav. 

Log.  Uav. 

Nat.  Hav. 

Log.  Uav. 

Xat.  Uav. 

Log.  Hav. 

Nut.  U;;v. 

0 
1 
2 
S 

9.11847 
.11855 
.11863 
.11871 

.13136 
.13139 
.1314L 
.13143 

9.12332 
.12341 
.12349 
.12357 

.13284 
.13286 
.13289 
.13291 
.13294 
.13296 
.13299 
.13301 

9.12815 
.12823 
.12831 
.12839 

.13432 
.13435 
.13437 
.13440 

9.13295 
.13303 
.13311 
.13319 

.13581 
.13584 
.13586 
.13589 

9.13771 
.13779 
.13787 
.13795 

9.13803 
.13811 
.13819 
.13827 

.13731 
.13734 
.13736 
.13739 
.13741 
.13744 
.13746 
.13749 

+   1' 

5 
6 

7 

9.11879 
.11887 
.11895 
.11904 

.13U6 
.13148 
.13131 
.13153 

9.12365 
.12373 
.12381 
.12389 

9.12847 
.12855 
.12863 
.12871 

.13442 
.13445 
.13447 
.13450 

9.13326 
.13334 
.13342 
.13350 

.13591 
.13594 
.13596 
.13599 

+   2' 
9 

7i 

9.11912 
.11920 
.11928 
.11936 

.13156 
.13158 
.13161 
.13163 

9.12397 
.12405 
.12413 
.12421 

.13304 
.13306 
.13309 
.13311 

9.12879 
.12887 
.12895 
.12903 

.13452 
.13455 
.13457 
.13460 

9.13358 
.13366 
.13374 
.13382 

.13601 
.13604 
.13607 
.13609 

9.13834 
.13842 
.138.50 
.13858 

.13751 
.13754 
.13756 
.13759 

52 
51 
50 

49 

+  3' 

75 

9.11944 
.11952 
.11960 
.11968 

.13166 
.13168 
.13171 
.13173 
.13175 
.13178 
.13180 
.13183 

9.12429 
.12437 
.12445 
.12453 

.13314 
.13316 
.13318 
.13321 

9. 12911 
.12919 
.12927 
.12935 

9.12943 
.12951 
.12959 
.12967 

.13462 
.13465 
.13467 
.13470 
.13472 
.13474 
.13477 
.13479 

9.13390 
.13398 
.13406 
.13414 

9.13422 
.13430 
.13438 
.13446 

9.134.54 
.13462 
.13470 
.13478 

.13611 
.13614 
.13616 
.13619 
.13631 
.13624 
.13626 
.13629 
.13631 
.13634 
.13636 
.13639 

9.13866 
.13874 
.13882 
.13890 

.13761 
.13764 
.13766 
.13769 
.13771 
.13774 
.13776 
.13779 

46 
45 
•'(4 
43 
4i 
41 

+  4' 
77 
75 
79 

9.11977 
.11985 
.11993 
.12001 

9.12461 
.12470 
.12478 
.12486 

.13323 
.13326 
.13328 
.13331 

9.13898 
.13906 
.13913 
.13921 

9.13929 
.13937 
.13945 
.1.39.53 

+   5' 

27 

22 
23 

9.12009 
.12017 
.12025 
.12033 

.13185 
.13188 
.13190 
.13193 

9.12494 
.12502 
.12510 
.12518 

.13333 
.13336 
.13338 
.13341 

9.12975 
.12983 
.12991 
.12999 

9.13007 
.13015 
.13023 
.13031 

.13482 
.13484 
.13487 

.13489 

.13781 
.13784 
.13786 
.13789 

40 
39 
38 
57 

+   6' 

25 

27 

9.12041 
.12050 
.12058 
.12066 

.13105 
.13198 
.13200 
.13203 

9.12526 
.12.534 
.12.542 
.12.550 

.13343 
.13346 
.13348 
.13351 

.13493 
.13494 
.13497 
.13499 

9.13486 
.13494 
.13501 
.13.509 

.13641 
.13644 
.13646 
.13649 

9.13961 
.13969 
.13977 
.139S5 

.13791 
.13794 
.13796 
.13799 

36 
35 
34 
S3 

+    r 

29 
57 

9.12074 
.12082 
.12090 
.12098 

.13205 
.13207 
.13210 
.13212 

9.12.558 
.12566 
.12.574 
.12.582 

.13353 
.133.56 
.13358 
.13360 
.13363 
.13365 
.13368 
.13370 
.13373 
.13375 
.13378 
.13380 
.13383 
.13385 
.13388 
.13390 
.13393 
.13395 
.13398 
.13400 

9.13039 
.13047 
.13055 
.13063 

9.13071 
.13079 
.13087 
.13095 

9.13103 
.13111 
.13119 
.13127 

9.13135 
.13143 
.13151 
.13159 

.13503 
.13504 
.13507 
.13509 

9.13517 

.13525 
.13.533 
.13541 

.13651 
.13654 
.13656 
.13659 

9.13992 
.14000 
.14008 
.14016 

.13801 
.13804 
.13806 
.13809 

32 
31 
30 
29 

+  8' 
55 
S4 

S5 

9.12106 
.12114 
.12122 
.12130 

9. 12139 
.12147 
.12155 
.12163 

.13215 
.13217 
.13220 
.13222 
.13225 
.13227 
.13230 
.13232 

9.12.590 
.12.598 
.12606 
.12614 

9.12622 
.12630 
.12638 
.12647 

.13513 
.13514 
.13517 
.13519 
.13522 
.13524 
.13537 
.13529 
.13532 
.13534 
.13537 
.13539 

9.13.549 
.13557 
.13565 
.13.573 

.13661 
.13664 
.13666 
.13669 

9.14024 
.14032 
.14040 
.14048 

.13811 
.13814 
.13816 
.13819 
.13823 
.13834 
.13837 
.13829 
.13833 
.13834 
.13837 
.13839 

28 
27 
26 
25 
24 
23 

21 
20 
19 
18 
77 

+  9' 

57 
5S 
59 

9.13,581 
.13589 
.13.597 
.13605 

9.13613 
.13621 
.13628 
.13636 

"9:i3644 
.13652 
.13660 
.13668 

.13671 
.13674 
.13676 
.13679 

9.14056 
.14063 
.14071 
.14079 

+  10' 

42 
4S 

9.12171 
.12179 
.12187 
.12195 

.13235 
.13237 
.13239 
.13242 

9.126.55 
.12663 
.12671 
.12679 

.13681 
.13684 
.13686 
.13689 
.13691 
.13694 
.13696 
.13699 

9.14087 
.14095 
.14103 
.14111 

9.14119 
.14127 
.14134 
.14142 

+  11' 

47 

9.12203 
.12211 
.12219 
.12228 

.13244 
.13247 
.13249 
.13252 

9.12687 
.12695 
.12703 
.12711 

9.13167 
.13175 
.13183 
.13191 

.13542 
.13544 
.13547 
.13549 

.13.843 
.13844 
.13847 
.13849 

16 
15 
14 
13 

+  12' 

•49 
50 
51 

9.12236 
.12244 
.122.52 
.12260 

.13254 
.13257 
.13259 
.13262 

9.12719 
.12727 
.12735 
.12743 

.13403 
.13405 
.13408 
.13410 

9.13199 
.13207 
.13215 
.13223 

9.13231 
.13239 
.13247 
.13255 

.13552 
.13554 
.13557 
.13.559 
.13562 
.13564 
.13567 
.13569 
.13571 
.13574 
.13576 
.13579 

9.13676 
.13684 
.13692 
.13700 

9.13708 
.13716 
.13724 
.13732 

9.13739 
.13747 
.13755 
.13763 

.13701 
.13704 
.13706 
.13709 
.13711 
.13714 
.13716 
.13719 
.13721 
.13724 
.13726 
.13729 

9.14160 
.141.58 
.14166 
.14174 

9.14182 
.14190 
.14197 
.14205 

.13a53 
.13854 
.13857 
.13859 
.13863 
.13864 
.13867 
.13869 

12 
11 
10 
9 
8 
7 
6 
5 
4 
S 

It 
0 

+    13' 

55 
54 
55 

9.12268 
.12276 
.12284 
.12292 

.13264 
.13267 
.13269 
.13272 

9.12751 
.127.59 
.12767 
.12775 

.13412 
.13415 
.13417 
.13420 

+  w 

57 
55 
59 

9.12300 
.12308 
.12316 
.12324 

.13274 
.13276 
.13279 
.13281 

9.12783 
.12791 
.12799 
.12807 

.13422 
.13425 
.13427 
.13430 

9.13263 
.13271 
.13279 
.13287 

9.14213 
.14221 
.14229 
.14237 

9.14245 

.13872 
.13874 
.13877 
.13879 
.13883 

+  15' 

9.12332 

.13284 

9.12815 

.13432 

9.13295 

.13581 

9.13771 

.13731 

27»9'» 

2ih  sm 

27  A 

~m 

27/1 

gm 

27  A  .5™ 
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TABLE  45. 
Haverainea. 

s 

^A  55'" 

43°  45' 

■^h36mil''0'     1  . 

'h57m 

44°  15' 

.'hss^  44°  3fy 

2h  nam 

44°  45' 

s 

Log.Uav. 

Nat.  Hbt. 

Log.  Hav. 

Nat.  Hav,  L< 

g.  Hav. 

Nat.  Uav, 

Ix)g.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav, 

0 

1 

3 

9.14245 
.M2o2 
.11260 
.H26S 

9.14276 
.14284 
.14292 
.14300 

.13882 

.13884 
.13887 
.13889 
.13893 
.13894 
.13897 
.13899 

9.14715 
.14723 
.14731 
.14739 

.14033  9 
.14035 
.14038 
.14041 

15183 
15190 
15108 
15200 

.14185 
.14187 
.14190 
.14192 

9.15647 
.15655 
.15663 
.15670 

.14337 
.14340 
.14343 
.14345 

9.16109 
.16117 
.16124 
.10132 

.14491 
.14493 
.14496 
.14498 

60 
59 

5S 

+    r 

5 
6 

7 

9.14746 
.14754 
.14762 
.14770 

.14043  9 
.14040 
.14048 
.14051 

15214 
1.5221 
15229 
1.5237 

.14195 
.14198 
.14300 
.14303 

9.15678 
.15686 
.15694 
.15701 

.14348 
.14350 
.14353 
.143.55 

9.16140 
.16147 
.161=15 
.16163 

.14501 
.14504 
.14506 
.14509 

56 
55 
54 
5.1 

+      V 
9 

10 

11 
+  3' 

13 

14 

15 

y. 14307 
.14315 
.14323 
.14331 

9.14339 
.14347 
.14355 
.14362 

.13902 
.13904 
.13907 
.13909 
.13912 
.13914 
.13917 
.13930 

9.1477H 
.I47S5 
.147113 
.14S01 

9.MSI)9 
.14S17 
.14824 
.14832 

.14053  9 

.14056 

.14058 

.14061 

.14003  9 

.14000 

.14068 

.14071 

15245 
15253 
15260 
IS26S 
15276 
15284 
1.5291 
15299 

.14303 
.14308 
.14310 
.14213 
.14315 
.14318 
.14320 
.14323 
.14336 
.14338 
.14331 
.14233 

9.15709 
.15717 
.15724 
.15732 

.14358 
.14360 
.14363 
.14366 
.14368 
.14371 
.14373 
.14370 

9.16170 
.16178 
.16186 
.16193 

9.16201 
.16209 
.16216 
.16224 

9.16232 
.16239 
.16247 
.16255 

.14511 
.14314 
.14.516 
.14519 
.14531 
.14534 
.14537 
.14539 
.14533 
.14534 
.14537 
.14539 

5i 
51 

50 
49 
4S' 
47 
46 
45 
44^ 
4-i 
4-! 
41 

9.1.5740 
.15748 
.1.57.55 
.15763 

9.15771 
.15778 
.15786 
.15794 

+      i' 
17 
13 
19 

9.11370 
.14378 
.14386 
.14394 

.13933 
.13935 
.13937 
.13930 

9.14840 
.14848 
.WS56 
.14863 

.14073  9 
.14076 
.14079 
.14081 

15307 
15315 
15322 
15330 

.14378 
.11381 
.14383 
.14386 

+     5' 

9.14402 
.14410 
.14417 
.14425 

.13933 
.1393.5 
.13937 
.13940 

9.1 4871 
.14879 

.14887 
.14895 

.14084  9 
.14086 
.14089 
.14091 

15338 
1.5346 
1.53,53 
15361 

.14236 
.14338 
.14241 
.14243 

9.15802 
.1.5809 
.15817 
.15825 

.14388 
.14391 
.14394 
.14396 

9.16262 
.16270 
.16278 
.16285 

.14543 
.14.545 
.14.547 
.14550 

4<> 
S'J 
.W 
.?7 

+     6' 

>7 

9.14433 
.14441 
.14449 

.14457 

.13943 
.13945 
.13947 
.13950 

9.14902 
.14910 
.14918 
.14026 

.14094  9 
.14096 
.14099 
.14101 

15369 
15377 
15384 
1.5392 

.14246 
.14348 
.14251 
.14253 

9.1.5832 
.15840 
.15818 
.15855 

.14399 
.11401 
.14404 
.14406 

9.16293 
.16301 
.16308 
.16316 

.14553 
.14553 
.14557 
.14560 

.16 
S5 
34 
33 

+    r 

.'9 
30 
31 

9.14465 
.14472 
.14480 

.14488 

.13953 
.13955 
.13957 
.13900 

9.14934 
.14941 
.14949 
.140.'.7 

.14104  9 
.14106 
.14109 
.14111 

15400 

15-108 
1.5415 
15423 

.14356 
.14359 
.14361 
.14364 

9.15863 
.1.5871 
.1.5879 
.1.5886 

.14409 
.14411 
.14414 
.14417 

9.16324 
.16331 
.16339 
.16346 

.14563 
.14.565 
.14568 
.14570 

31 
31 
30 
?9 

gs 
n 

id 

:4 
■M 

jt 
jn 
r.» 

IS 

17 
16 
15 

14 
1.1 

+     8' 
33 
34 
35 

9.14496 
.14504 
.14512 
.14519 

9.14527" 
.14535 
.14543 
.14551 

9.145.59 
.14566 
.14574 
.14582 

.13903 
.13965 
.13967 
.13970 
.13973 
.13975 
.13977 
.13980 
.13983 
.13985 
.13988 
.13990 

9.1496'. 
.14973 
.14980 
.149SS 

"y.M'.iyi; 

.15004 
.15012 
.1.5019 
9.1.M)27 
.1.^035 
.1.MM3 
.150.50 

.14114  9 

.14110 

.14119 

.14133 

.14134  9 

.14137 

.14139 

.14133 

.14134  9 

.14137 

.14139 

.14143 

15431 
15.139 
15446 
15454 
15462 
15470 
15477 
15485 
1.5493 
1.5500 
1.5.=.08 
1.5516 

.14366 
.14269 
.14271 
.14274 
.14276 
.14279 
.14281 
.14284 
.14287 
.14389 
.14393 
.14394 

9.15894 
.1.5902 
.1.5909 
.15917 

9.15925 
.15932 
.15940 
.15948 

.14419 
.14433 
.14434 
,14437 
.14439 
.14133 
.14431 
.14437 

9.16354 
.16362 
.16369 
.16377 

9. 16:585 
.16:592 
.164(H) 
.1640S 

9.16415 
.16423 
.16431 

.I6i:',s 

y.iniiii 

.li;i.,,; 

■  IliKil 

.I6it;9 

.14.573 
.14573 
.14578 
.14580 
.14.5.83 
.14.580 
.14.588 
.14,591 
.14593 
.14.590 
.14598 
.14001 
".  14604 
.1460<! 
.U609 
.14611 

+     IK 

37 

38 

39 

+  10' 

41 
■>-' 
4i 

9.15955 
.1.5963 
.15971 
.1.5978 

9.15986 
.15994 
.16002 
.16009 

.1444« 
.14442 
.14443 
.14447 
.14450 
.144.-/.' 
.14455 
.14457 

+    H' 
-f.5 
46 
•J7 

9.14590 
.14598 
.1460(5 
.14013 

9.14621 
.14629 
.14637 
.14645 

.13993 
.13995 
.13998 
.14000 
.14003 
.14005 
.14008 
.14010 

9.1505S 
.1.5066 
.l.i074 
.1.50S2 

O.I.'iO.sil 
.1.5097 
.15105 
.15113 

.14114  9 
.14147 
.14149 
.14133 

15524 
15531 
15539 
15.547 

.14397 
.14399 
.14303 
.14304 

+  12' 

49 
50 
51 

.14154  9 
.14157 
.14160 
.14163 

15.5.55 
1,=>,562 
1.5,^70 
15578 

.14307 
.14309 
.14313 
.14315 

9.16017 
.16025 
.16032 
.16040 

.14460 
.14463 
.1446.5 
.14468 

9.16476 

.164S,t- 
.16192 
.16499 
"9.]6".07 
.Kr.l"^ 

.iirvj'j 

.ICVIIl 

.14614 
.14610 
.1461!) 

.i46'>i 
.146i7 
.14639 
.116:13 

1.' 
11 

10 

',) 
.s 

+  13' 

5.* 
54 
55 

+  ii' 

57 

58 

59 

+  15'^ 

9.M653 
.11660 
.14668 
.14676 

9. 14684 
.14092 
.14699 
.14707 

9.14715 

.14013 
.14015 
.14018 
.14030 
.14033" 
.14025 
.14028 
.14030 

9.15120 
.15128 
.15136 
.15144 

9.151,52' 
.151.59 
.15167 
.15175 

.14165  9 

.14167 

.14170 

.14172 

.14176  '9 

.14177 

.14180 

.14183 

155S5 
15593 
15601 
15609 
1.5616 
15624 
1.56;i2 
15640 
15617 

i'lK 

.143171 
.14320 
.14333 
.14335 
.11337 
.14.330 
.14333 
.14333 
.14337 

9.16018 
.16055 
.16063 
.16071 

.14470 
.14173 
.14475 
.14478 

9.1607S 
.160S6 
.16094 
.16101 

9.16109" 

.14480 
.1448:1 
.14486 
.14488 
.14491 

!I.1Im:!7 
.I6M-. 
.165.5:1 
.165IM) 

9.16568 

.146.-14 
.146.37 
.140.39 
.14643 
.14615 

4 
.1 

1 

0 

.14033 

9.15183 
Sl» 

.14185  9 

i'/* 

4" 

S,h 

jm 

ithOm 
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s 

Sh  om  45°  0' 

Sh  im  45°  15' 

Sh  sm  is°  30' 

Sh  sm  45°  45' 

Sh4m 

46°  0' 

s 

Log.  Hav. 

Nat.  Uav, 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Uav. 

Nat.  Hav. 

0 
1 

S 

9.16568 
.16576 
.16583 
.16591 

.14645 
.14647 
.14650 
.14652 

9.17024 
.17032 
.17039 
.17047 

.14799 
.14803 
.14804 
.14807 

9.17477 
.17485 
.17492 
.17.500 

.14955 
.14957 
.14960 
.14963 
.14965 
.14968 
.14970 
.14973 

9.17928 
.17935 
.17943 
.17950 

.15110 
.15113 
.15116 
.15118 

9.18376 
.18383 
.18390 
.18398 

.15267 
.15270 
.15272 
.15275 

60 
59 
58 
57 

+      1' 

5 
6 
7 

9.16598 
.16606 
.16614 
.16621 

.14655 
.14658 
.14660 
.14663 

9.17054 
.17062 
.17069 
.17077 

.14810 
.14813 
.14815 
.14817 

9.17507 
.17515 
.17522 
.17530 

9.179.58 
.17965 
.17973 
.17980 

.15121 
.15123 
.15126 
.15139 

9,18405 
.18413 
.18420 
.18428 

.15378 
.15380 
.15383 
.15285 

56 
55 
54 
53 

+    v 

9 
10 
11 

9.16629 
.16637 
.16644 
.16652 

.14665 
.14668 
.14670 
.14673 

9.17085 
.17092 
.17100 
.17107 

.14830 
.14833 
.14835 
.14838 

9.17538 
..17545 
.17553 
.17560 

.14975 
.14978 
.14981 
.14983 

9.17988 
.17995 
.18003 
.18010 

.15131 
.15134 
.15137 
.15139 

9.18435 
.18443 
.18450 
.18457 

.15388 
.15391 
.15393 
.15396 

52 
51 
50 
49 

+      3' 

IS 
14 
15 

9.166.59 
.16667 
.16675 
.16682 

.14676 
.14678 
.14681 

.14683 

9.17115 
.17122 
.17130 
.17138 

.14830 
.14833 
.14835 
.14838 

9.17568 
.17575 
.17583 
.17.590 

.14986 

.14988 
.14991 
.14993 

9.18018 
.18025 
.18033 
.18040 

.15143 
.15144 
.15147 
.15150 

9.18465 

.18472 
.18480 
.18487 

.15398 
.15301 
.15304 
.15306 

48 
47 
46 
45 

+      i' 
17 
IS 
19 

9.16690 
.16697 
.16705 
.16713 

.14686 
.14688 
.14691 
.14693 

9.17145 
.17153 
.17160 
.17168 

.14841 
.14843 
.14846 

.14848 

9.17598 
.17605 
.17613 
.17620 

.14996 
.14999 
.15001 
.15004 

9.18048 
.18055 
.18062 
.18070 

.15152 
.15155 
.15157 
.15160 

9.18495 
.18.502 
.18509 
.18517 

.15309 
.15312 
.15314 
.15316 

44 
43 
42 
41 
40 
39 
38 
37 

+      5' 
21 
22 
23 

9.16720 
.16728 
.16735 
.16743 

.14696 
.14699 
.14701 
.14704 

9.17175 
.17183 
.17191 
.17198 

.14851 
.14853 
.14856 
.14859 

9.17628 
.17635 
.17643 
.17650 

.15006 
.15009 
.15013 
.15014 

9.18077 
.18085 
.18092 
.18100 

.15163 
.15165 
.15168 
.15170 

9.18524 
.18532 
.18539 
.18547 

.15319 
.15323 
.15325 
.15327 

+     6' 

25 

26 
27 

9.16751 
.16758 
.16766 
.16774 

.14706 
.14709 
.14713 
.14714 

9.17206 
.17213 
.17221 
.17228 

.14861 
.14864 
.14866 
.14869 

9.17658 
.17665 
.17673 
.17680 

.15017 
.15019 
.15033 
.15035 

9.18107 
.18115 
.18122 
.18130 

.15173 
.15176 
.15178 
.15181 

9.18554 
.18561 
.18569 
.18576 

.15330 
.15333 
.15335 
.15337 

36 
35 
34 
33 

+    r 

29 
SO 
SI 

9.16781 
.16789 
.16796 
.16804 

.14717 
.14719 
.14733 
.14734 

9.17236 
.17243 
.17251 
.17259 

.14873 
.14874 
.14877 
.14879 

9.17688 
.17695 
.17703 
.17710 

.15037 
.15030 
.15033 
.15035 

9.18137 
.18145 
.18152 
.18160 

.15183 
.15186 
.15189 
.15191 

9.18584 
.18591 
.18598 
.18606 

.15340 
.15343 
.15346 
.15348 

32 
31 
30 
29 

+       8' 
3S 
34 
35 

9.16812 
.16819 
.16827 
.16834 

.14737 
.14730 
.14733 
.14735 

9.17266 
.17274 
.17281 
.17289 

.14883 
.14885 

.14887 
.14890 

9.17718 
.17725 
.17733 
,17740 

.15038 
.15040 
.15043 
.15045 

9.18167 
.18174 
.18182 
.18189 

.15194 
.15197 
.15199 
.15203 

9.18013 
.18621 
.18628 
.18636 

.15351 
.15353 
.15356 
.15359 

28 
27 
26 
25 

+  ^ 

37 
38 
39 

9.16842 
.16850 
.16857 
.16865 

.14737 
.14740 
.14743 
.14745 

9.17296 
.17304 
.17311 
.17319 

.14893 
.14895 

.14898 
.14900 

9.17748 
.17755 
.17763 
.17770 

.15048 
.15051 
.15053 
.15056 

9.18197 
.18204 
.18212 
.18219 

.15304 
.15307 
.15310 
.15313 

9.18643 
.18650 
.18658 
.18665 

.15361 
.15364 
.15367 
.15369 

24 
23 

■:1 
^0 
19 
IS 
17 

+    W 

41 

42 
43 

9.16872 
.10880 
.16887 
.16895 

.14748 
.14750 
.14753 
.14755 

9.17327 
.17334 
.17342 
.17349 

.14903 
.14905 
.14908 
.14910 

9.17778 
.17785 
.17793 
.17800 

.15058 
.15061 
.15064 
.15066 

9.18227 
.18234 
.18242 
.18249 

.15315 
.15217 
.15230 
.15233 

9.18673 
.18680 
.18687 
.18695 

.15372 
.15374 
.15377 
.15379 

+    11' 

45 
46 
47 

9.16903 
.16910 
.16918 
.16925 

.14758 
.14760 
.14763 
.14766 

9.173.57 
.17304 
.17372 
.17379 

.14913 
.14916 
.14918 
.14931 

9.17808 
.17815 
.17823 
.17830 

.15069 
.15071 

.15074 
.15077 

9.18256 
.18264 
.18271 
.18279 

.15235 
.15338 
.15330 
.15333 

9.18702 
.18710 
.18717 
.18724 

.15383 
.15385 
.15388 
.15390 

lb 
15 
14 
13 

+    13' 

49 
SO 
51 

9.16933 
.16941 
.16948 
.16956 

.14768 
.14771 
.14773 
.14776 

9.17387 
.17394 
.17402 
.17409 

.14933 
.14936 
.14939 
.14931 

9.17838 
.17845 
.17853 
.17860 

.15079 
.15083 
.150S4 
.15087 

9.1.^286 
.18294 
.18301 
.18309 

.15336 
.15338 
.15241 
.15244 

9.18732 
.18739 
.18747 
.18754 

.15393 
.15395 
.15398 
.15401 

12 
11 
10 
9 

+  13' 

5S 
54 
55 

9.16963 
.16971 
.16979 
.16986 

.14779 
.14781 
.14784 
.14786 

9.17417 
.17425 

.17432 
.17440 

.14934 
.14936 
.14939 
.14943 

9.17868 
.17875 
.17883 
.17890 

.15090 
.15093 
.15095 
.15097 

9,18316 
.18324 
.18331 
.18338 

.15346 
.15349 
.15351 
.15354 

9.18702 
.18769 
.18776 
.18784 

.15403 
.15406 
.15409 
.15411 

8 
7 
6 
5 
4 
3 

1 

+    14' 

57 

58 
59 

9.16994 
.17001 
.17009 
.17016 

.14789 
.14791 
.14794 
.14797 

9.17447 
.17455 
.17462 
.17470 

.14944 
.14947 
.14949 
.14953 

9.17898 
.17905 
.17913 
.17920 

.15100 
.15103 
.15105 
.15108 

9.18340 
.183.53 
.18361 
.18368 

.15357 
.15359 
.15363 
.15364 

9.18791 
.18798 
,18806 
,18813 

.15414 
.15416 
.15419 
.15423 

+    15' 

9.17024 

.14799 

9.17477 

.14955 

9.17928 

.15110 

9.18376 

.15367 

9,18821 

.15424 

0 

20^ 

59m 

20h 

55™ 

20h 

57m 

20h 

56^ 

20h 

55'" 
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s 

S>^  i"-  4«°  15' 

.?A  (Sm  46°  aiK 

3i>  7m  46°  45' 

Sh  87-  47°  r 

.JA  911147=  15' 

s 

Log.IIav.'  Nat.llav. 

Log.  Uav. 

Nat.  Uav. 

Log.  Ilav.  Nat.  Uav. 

Log.Hav.  Nst.UBT. 

Log.  Uav.  Nat.  Uav, 

0 

1 

s 

3 

9.18821 
.18828 
.18835 

.18843 

.15424 
.15427 
.15430 
.15432 

9 

19263 
19270 
19278 
19285 

.15582 
.15585 

.15588 
.15590 

9.19703  1  .15741 
.19710   .15743 
.19717  1  .15746 
.19725!  .15748 

9.20140   .15900 
.20147   .15903 
.201.54   .15905 
.20162   .15908 

9.20574   ,16060 
.20.582   .16063 
.205S9   .16065 
.20.596   .16068 

60 
5'J 

5S  \ 

"5^ 
55 
54 
53_ 

51 

50 
49 
■><•< 
47 
46 
45 

+      1' 

5 
6 

9.1S850 
.18858 
.18865 
.18872 

9.18880 
.18887 
.18895 
.18902 

9.18909 
.18917 
.18924 
.18932 

.15435 
.15437 
.15440 
.15443 
.15445 
.15448 
.15451 
.15453 
.15456 
.15458 
.15461 
.15464 

9 
9 
9 

19292 
19300 
19307 
19315 
19322 
19329 
19337 
19344 

1935  r 

19359 
1931)6 
19373 

.15593 
.15595 
.15598 
.15601 

9.19732 
.19739 
.19747 
.  197.54 

.15751 
.15754 
.15757 
.15759 
.15762 
.1576.5 
.15767 
.15770 
.15773 
.15775 
.15778 
.15781 

9.20169 
.20176 
.20184 
.20191 

9.20198 
.20205 
.20213 
.20220 

9.20227 
.20234 
.20242 
.20249 

.15911 
.15913 
.15916 
.15919 
.15921 
.15924 
.15927 
.15929 
,15932 
.15935 
.15937 
.15940 

9.20tJ03 
.20611 
.20018 
.20625 

9.20632 
.20639 
.20647 
.206.54 

9.20661 
.20668 
.20675 
.20683 

.16071 
.16073 
.16076 
.16079 
.16081 
.16084 
,16087 
.16089 
.10092 
.16095 
.16097 
.16100 

+   2' 
9 
10 
It 

.15603 
.15606 
.1.S609 
.15611 
.15614 
.15617 
.15619 
.15622 

9.19761 
.19769 
.19776 
.19783 

9.19790 
.19798 
.19805 
.19812 

+     3' 

14 
IS 

+     4' 
17 
18 
19 

9.18939 
.18946 
.18954 
.18961 

.15466 
.15469 
.15472 
.15474 

9 

19381 
19388 
19395 
19403 

.156-25 
.15627 
.15630 
.1.5632 

9.19820 i  .15783 
.19827  1  .15786 
.19834   .15789 
.19842  1  .15791 

9.20256   .15943 
.20263   .15945 
.20271   .15948 
.20278  1  .15951 

9.20690 
.20697 
.2070.1 
.20712 

.16103 
.16105 
.16108 
.16111 

44 
43 
-Si 

-;/ 

+      5' 
Jl 

9.18968 
.18976 
.18983 
.18991 

.15477 
.15479 
.15482 
.15485 
.15487 
.15490 
.15493 
.15495 
.15498 
.15501 
.15503 
.15506 
.15509 
.15511 
.15514 
.15516 
.15519 
.15522 
.15524 
.15527 

9 
9 
9" 
9 
9 

19410 
19417 
19425 
19432 
19439 
19447 
194.54 
19461 
19469 
19476 
19483 
19491 
19498 
19.505 
19513 
19520 
19527 
1 9535 
19.542 
19.549 

.15635 
.15638 
.15640 
.15613 
.15646 
.15618 
.15651 
.15654 
.15656 
.l.;659 
.1.5662 
.15664 
.15667 
.1.5670 
.15672 
.15675 
.15677 
.15680 
.15683 
.15685 

9.19849 
.19856 
.19863 
.19,871 

9.19878 
.19885 
.19893 
.19900 

9.19907 
.19914 
.19922 
.19929 

9.19936 
.19944 
.19951 
.19958 

.15794 
.15796 
.15799 
.15802 
.15801 
.15807 
.15810 
.15812 
.15815 
.15818 
.15820 
.15823 
.15826 
.15828 
.158.31 
.15834 

9.20285 
.20292 
.20300 
.20307 

9.20314 
.20321 
.20329 
.20336 

9.20343 
.203.50 
.20358 
.20365 

9.20372 
.20379 
.20386 
.20394 

.159.53 
.15956 
.15959 
.15961 
.15964 
.15967 
.15969 
.15972 
.15975 
.1S977 
.15980 
.15983 
.1598.5 
.15988 
.15991 
.15993 

9.20719   .16113 
.20726  1  .16116 
.20733  1  .16119 
.20740  1  .16121 

40 
39 
33 
37 
36 
35 
34 
33 
3i 
31 
30 
J9 
-'.V 

-''»■ 

:.'6 

9.18998 
.19005 
.19013 
.19020 

9;  19027 
.19035 
.19042 
.19030 

9.190.57 
.19064 
.19072 
.19079 

9.20748 
.207.55 
.20762 
.20769 

9.20776 
.20784 
.20791 
.20798 

.16124 
.16127 
.16129 
.16132 
.I6i:» 
.161.37 
.16140 
.16143 

+    r 

JO 
31 

+   8' 

34 
35 

9. .'0,-05  1  .16116 
.211-12  '  .1614.H 
.J0>2(l   .16151 
20827  i  .16154 

+      9' 

.57 
.!i',1' 
39 

9.1908(i 
.19094 
.19101 
.19109 

9.1996.5 
.19973 
.19980 
.19987 

.15836 
.15839 
.15842 
.15844 

9.20401 
.20408 
.20415 
.20423 

.15996 
.15999 
.16001 
.160W 

■.I.2(l-i.l4 
.20.841 

.20S48 
20S56 

.161.56 
.161.59 
.16162 
.16161 
.16167 
.16170 
.16172 
.16175 
.16178 
.16180 
.161.S3 
.18186 

J3 
,''/ 

;;* 

/,s' 

1: 

I'f 

15 
14 
13 

+  w 

41 
4~' 
43 

+    11' 

45 
46 
47 

9.1911(i 
.19123 
.19131 
.19138 

9.19145 
.19153 
.19160 
.19167 

.15530 
.15532 
.1.553.> 
.15537 
.15540 
.15543 
.15545 
.15548 

9 

19.5.57 
19.564 
19.571 
19579 
19.586 
19593 
19600 
19608 

.15688 
.1.5691 
.15693 
.15696 
.15699 
.15701 
.15704 
.15706 

9.19995 
.2(KK)2 
.20009 
.20016 

"9.2«)24' 
.20031 
.20038 
.20045 

.15847 
.15850 
.15852 
.15855 
.15858 
.15860 
.15863 
.15866 

9.204.30  .  .16007 
.•2fr«37   .16009 
.20444   .16012 
.204.52   .16015 

9.204.59  ;  .16017 
.20466  !  .16020 
.20473   .16023 
.20481   .1602.5 

y.20S63 
.20S70 
.20877 
.20884 

9.2089T 
.20899 
.20906 
.20913 

+    IV 

49 
50 
51 

+  iy 

53 
54 
55 

+  ii' 

57 
58 
59 

9.19175 
.19182 
.19190 
.19197 

9.19204 
.19212 
.19219 
.19226 

9.19234 
.19241 
.19248 
.I92.5(> 

.15551 
.15553 
.15556 
.155.^9 
.15561 
.15564 
.15566 
.15569 
.15572 
.15574 
.15577 
.15580 

9 
!» 
9 

19615 
19622 
19630 
19637 
19644 
196.52 
196.59 
19666 
19674 
19681 
I9t;88 
l!)696 

.15709 
.15712 
.15714 
.15717 
.15720 
.15722 
.157*5 
.15728 
.157.10 
.157.13 
.157.36 
.15738 

9  200.53   .15868 
.20060  ;  .15871 
.20067   .15874 
.2(H)75   .15876 

9.2()().S2   .15879 
.20<IS!I   .15881 
.20<196   .15S84 
.20101  1  .15887 

9.20111   .16889 
.20118   ,15892 
.20125   .15895 
.20133   .15898 

9.20-188  1  .16028 
.20495   .16031 
.20.502   .16033 
.20509  1  .160.30 

9.20.517   .160.39 
.20524   .16041 
.20.531   .16044 
.20.53S   .16047 

9.20.546   .16019 
.20.553   .16a5? 
.20.5tM)   .16a5.i 
.20.567   .16(|-.; 

9.20574   .16060 

9,20920  1  .16188 
JO!i27  '  .16191 
2ii!i;!-.   .16194 
Jli'MJ   .10196 

9.JI«M'i   .16199 
.211956   .16202 
.211963   .l(r»04 
.211971   .16207 

11.211978   .16210 
.2011-5   .16212 
.2111192   .16215 
.2(l'i'l9   .16218 

9  21IHt6   .16220 

12 
11 

in 

9 

3 

3 

1 
0 

+  15' 

9.19263  1  .15582 

9 

19703 

.15741 

9.-20140   .15900 

toh 54™ 

tOh  S-f" 

;o»  5;m 

fi(A  5im 
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TABLE  45. 
Haversines. 
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s 

Sh  lom 

i-4=  30' 

Sh  urn 

47°  45' 

3''  12m 

48°  0' 

JA  ISm  48°  15'  1 

Shurn 

48°  30' 

s 

Log.  Ilav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav.  L< 

g.  Hav. 

Nat.  Hav.  U 

)g.  Hav. 

Nat.  Hav. 

0 

1 
i 

9.21006 
.21014 
.21021 
.21028 

.16320 
.16233 
.16336 
.16329 
.16331 
.16334 
.16237 
.16239 

9.21436 
.21443 
.21450 
.21457 

.16382 
.16384 
.16387 
.16390 

9.21863 
.21870 
.21877 
.21884 

.16543  9 
.16546 
.16549 
.16.552 

22287 
22294 
22301 
22308 

.16706  9 
.16709 
.16711 
.16714 

22709 
22716 
22723 
22730 

.10809 
.16873 
.16874 
.16877 
.16880 
.16883 
.16885 
.16888 

60 
59 
5S 
57 
56 
55 
54 
53 

+  1' 

a 
6 

7 

9.21035 
.21042 
.21049 
.21057 

9.21464 
.21471 
.21479 
.21486 

.16392 
.16395 
.16398 
.16401 

9.21891 
.21898 
.21905 
.21912 

.16.554  9 
.16557 
.16560 
.16502 

22315 
22322 
22329 
22336 

.16717  9 
.16730 
.16732 
.16725 

22737 
22744 
22751 
22758 

+     3' 
9 
1(1 
11 

9.21004 
.21071 
.21078 
.21085 

.16343 
.16245 
.16247 
.16350 

9.21493 
.21500 
.21507 
.21514 

.16403 
.16106 
.16409 
.16411 

9.21919 
.21926 
.21934 
.21941 

.16565  9 
.16568 
.16571 
.16573 

22343 
22350 
22358 
22365 

.16728  9 
.16730 
.10733 
.16736 

22765 
22772 
22779 
22786 

.10891 
.16893 
.16896 
.16899 

52 
51 
50 
49 

+      3' 

IS 
14 
15 

9.21092 
.21100 
.21107 
.21114 

.16253 
.16255 
.16358 
.16361 

9.21.521 
.21529 
.21536 
.21543 

.16414 
.16417 
.16419 
.16423 

9.21948 
.21955 
.21962 
.21969 

.16576  9 

.16579 

.16581 

.16584 

22372 
22379 
22386 
22393 
22400" 
22407 
22414 
22421 

.16738  9 
.16741 
.16744 
.16747 

22793 
22800 
22807 
22814 

.16903 
.10904 
.10907 
.16910 
.16913 
.16915 
.16918 
.16921 

4S 
47 
46 
45 
44 
43 
42 
41 
40 
39 
3S 
37 

+      i' 

n 

18 
19 

9.21121 
.21128 
.21135 
.21143 

9.21150 
.21157 
.21164 
.21171 

.16263 
.16266 
.16269 
.16271 

9.21550 
.21557 
.21564 

.21571 

.16435 
.16437 
.16430 
.16433 

9.21976 
.21983 
.21990 
.21997 

.16587  9 
.16589 
.16593 
.16595 

.16749  9 
,16752 
.16755 
.16757 

22821 
22828 
22835 
22842 

+   5' 

21 

23 

.10274 
.16377 
.16380 
.16283 
.10285 
.16388 
.16280 
.16293 

9.21578 
.21585 
.21593 
.21600 

.16436 
.16438 
.16441 
.16444 

9.22004 
.22011 
.22019 
.22026 

.16598  9 
.16600 
.16603 
.16606 

22428 
22435 
22442 
22449 
22156" 
224  63 
22470 
22477 

.16760  9 
.16763 
.10766 
.16768 

22849 
22856 
22863 
22870 

.16934 
.16936 
.16939 
.16933 

+    c 

25 

26 

9.21178 
.21186 
.2119^3 
.21200- 

9  21207 
.21214 
.21221 
.21229 

9.21G07 
.21614 
.21621 
.21628 

.16446 
.16449 
.16453 
.16454 

9.22033 
.22040 
.22047 
.22054 

.16608  9 
.16611  • 
.16614 
.16616 

.10771  9 
.16774 
.10777 
.16779 

22877 
22884 
22891 
22898 

.16934 
.16937 
.16940 
.16943 

36 
35 
34 
33 

+    r 

29 
SO 
SI 

.16390 
.16398 
.16301 
.16304 

9.21635 
.21642 
.21650 
.21657 

.16457 
.16460 
.16463 
.16465 

9.22061 
.22068 
.22075 
.22082 

.16619  9 
.16632 
.16835 
.16637 

22484 
22491 
22498 
22505 

.16783  9 
.16785 
.16787 
.16790 

22905 
22912 
22919 
22926 

.16945 
.16948 
.16951 
.16953 

32 
31 
30 
29 

+     8' 

33 
34 
35 

9.21236 
.21243 
.212.50 

.21257 

.16300 
.16309. 
.16313 
.16314 

9.21664 
.21671 
.21678 
.21685 

.16468 
.16471 
.16473 
.16476 

9.22089 
.22096 
.22103 
.22111 

.186,30  9 
.16633 
.16635 
.16638 

22512 
22519 
22526 
22533 

.16793  9 
.16795 
.16798 
.16801 

22933 
22940 
22947 
22954 

.16956 
.16959 
.16962 
.16964 

28 
27 
26 
25 

+   y 

37 
SS 
39 

9.21264 
.21272 
.21279 
.21286 

.16317 
.16320 
.16323 
.16325 

9.21692 
.21699 
.21706 
.21714 

.16479 
.16481 
.16484 
.16487 

9.22118 
.22125 
.22132 
.22139 

.16641  9 
.16644 
.16646 
.16649 

22540 
22547 
22555 
22562 

.16804  9 
.16806 
.16809 
.16812 

22961 
22968 
22975 
22982 

.16907 
.16970 
.16973 
.16975 

~'4 
23 
22 
21 

+  1(K 

41 
42 
43 

9.21293 
.21300 
.21307 
.21314 

.16328 
.16331 
.16333 
.16336 

9.21721 
.21728 
.21735 
.21742 

.16489 
.16493 
.16495 
.16498 

9.22146 
.22153 
.22160 
.22167 

.16653  9 

.16654 

.100.57 

.16660 

.16663  9 

.16665 

.16668 

.16671 

.16673  9 

.16676 

.16679 

.16681 

22569 
22576 
22583 
22590 
2259/ 
22604 
22611 
22618 
22625 
22632 
22639 
22646 

.16815  9 

.16817 

.16830 

.16833 

.16835  9 

.16838 

.16831 

.16834 

22989 
22996 
23003 
23010 
23017 
23024 
23031 
23038 

.16978 
.16981 
.16984 
.16986 
.16989 
.16993 
.16994 
.16997 

20 
19 
13 

n 

16 
15 
14 
13 

+  11' 

45 

46 
47 

9.21322 
.21329 
.21336 
.21343 

.16339 
.16341 
.16344 
.16347 

9.21749 
.21756 
.21763 
.21770 

9.21778 
.21785 
.21792 
.21799 

.16500 
.16503 
.16.506 
.16.508 
.16511 
.16514 
.16516 
•16519 
.16533 
.16534 
.16527 
.16530 

9.22174 

.22181 
.22188 
.22195 

9/22202" 
.22209 
.22216 
.22224 

9:2223T 
.22238 
.22245 
.22252 

^722259" 
.22266 
.22273 
.22280 

9.22287 

+    13' 

49 
50 
51 

9.213.50 
.21357 
.21364 
.21372 

.16349 
.16352 
.16355 
.16357 

.16836  9 
.16839 
.16842 
.16844 

2;',045 
23052 
23059 
23066 

.17000 
.17003 
.17005 
.17008 

12 
11 
10 
9 

+    13' 

53 
54 
55 

+    14' 

57 
,  58 
59 
+    15' 

9.21379 
.21386 
.21393 
.21400 

9.21407 
.21414 
.21422 
.21420 

9.21436 

.16360 
.16363 
.16366 
.16388 

9.21806 
.21813 
.21820 
.21827 

.16684  9 

.16687 

.16690 

.16693 

.16695  9 

.16698 

.16701 

.16703 

.16706  9 

22653 
22660 
22667 
22674 
22681 
22688 
22695 
22702 
22709 

.16847  9 
.16850 
.16853 
.16855 

23073 
23080 
23087 
23094 

.17011 
.17014 
.17016 
.17019 

8 
7 
6 
5 

4" 
3 

~1 
0 

.16371 
.16374 
.16376 
.16379 
.16383 

9.21834 
.21841 
.21848 
.218.56 

9.2 1 863 

.16533 
.165.35 
.16538 
.16541 
.16543 

.16858  9 
.16861 
.16864 
.16866 
.16869  9 

23100 
23107 
23114 
23121 
23128" 

.17022 
.17024 
.17027 
.170.30 
.17033 

20h  49'" 

.'Oft 

4S'" 

20h 

47-" 

...;..   1 

20>> 

40"' 
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TABLE  45. 

Ilaversines. 

s 

3''  15'" 

48°  45' 

.5"  /C"  49°  fy 

Shlim 

49°  15' 

3"  18^  49°  30' 

S><  19"! 

49°  45' 

s 

Log.  Hav. 

Nat.  Dav. 

Log.  Hav. 

Xal.nav 

Log.  Hav. 

Nat.  Hav 

Log.  Hav. 

Nat.  Hav 

Log.  Uav. 

Nat.  lUv. 

0 
J 

g 

~s 

9.23128 
.2313.5 
.23142 
.23149 

.17033 
.17035 
.17038 
.17041 

9.23545 
.23552 
.235.59 
.23566 

.17197 
.17200 
.17203 
.17205 

9.23960 
.23967 
.23974 
.23981 

.17362 
.17365 
.17368 
.17370 

9.24372 
.24379 
.24386 
.24393 

.flats 

.17530 
.17533 
.17536 

9.24782 
.24789 
.24796 
.24803 

.17694 
.17697 
.17699 
.17702 
.17705 
.17708 
.17710 
.17713 
.17716 
.17719 
.17722 
.17724 

611 
59 
5S 
.57 
56 
55 
54 
j.<t 

51 

50 
49 

+   1' 

5 
6 
7 

9.23166 
.23163 
.23170 
.23177 

.17044 
.17046 
.17049 
.17052 

9.23573 
.23580 
.23.587 
.23594 

9.2360 r 
.23608 
.23615 
.23622 

.17208 
.17211 
.17214 
.17216 
.17219 
.17222 
.17225 
.17227 

9.23988 
.23994 
.24001 
.24008 

9.24015 
.24022 
.24029 
.24036 

.17373 
.17376 
.17379 
.17381 
.17384 
.17387 
.17390 
.17392 

9.24400 
.24406 
.24413 
.24420 

9.24427 
.24434 
.24441 
.24448 

.17539 
.17541 
.17544 
.17547 

9.24809 
.24816 
.24823 
.24830 

+    r 

9 
10 
11 

9.23184 
.23191 
.23198 
.23205 

.17055 
.17057 
.17060 
.17063 

.17550 
.17552 
.17555 
.17558 

9.24^37 
.24843 
.248.50 
.24857 

+   3' 

13 

14 
15 

9,23212 
.23219 
.23226 
.23233 

9.23240 
.23247 
.23254 
.23261 

.17066 
.17068 
.17071 
.17074 
.17076 
.17079 
.17082 
.17085 

9.23629 
.23635 
.23612 
.23649 

.17230 
.17233 
.17235 
.17238 

9.24043 
.24050 
.24056 
.24063 

.17395 
.17398. 
.17401 
.17403 

9.24454 
.24461 
.24468 
.24475 

9.24482 
.24489 
.24495 
.24502 

.17561 
.17563 
.17566 
.17569 

9.24864 
.24871 
.24877 
.24884 

.17727 
.17730 
.17733 
.17735 

47 
46 
45 
44' 
43 
42 
41 

+      *' 
17 
IS 
19 

9.23656 
.23663 
.23670 
.23677 

.17241 
.17244 
.17246 
.17249 

9.24070 
.24077 
.24084 
.24091 

.17406 
.17409 
.17412 
.17414 

.17572 
.17575 
.17577 

.17580 

9.24891 
.24898 
.24905 
.24911 

.17738 
.17741 
.17744 
.17746 

+  6^ 
21 

23 

9.232G8 
.23275 
.23282 
.23289 

.17087 
.17090 
.17093 
.17096 

9.23684 
.23691 

,.23698 
.23705 

.17252 
.17255 
.17257 
.17260 

9.24098 
.24105 
.24111 
.24118 

.17417 
.17420 
.17423 
.17425 

9.24509 
.24516 
.24523 
.24530 

.17583 
.17586 
.17588 
.17591 

9.24918 
.24925 
.24932 
.24939 

.17749 
.17752 
.17755 
.17758 

40 
39 
dS 

+      6' 

2o 
26 

27 

9.23295 
.23302 
.23309 
.23316 

.17098 
.17101 
.17104 
.17107 

9  23712 
.23718 
.23725 
.23732 

.17263 
.17266 
.17268 
.17271 

9.24125 
.24132 
.24139 
.24146 

.17428 
.17431 
.17434 
.17436 

9.24536 
.24543 
.24550 
.24557 

.17594 
.17597 
.17600 
.17602 

9.24945 
.24952 
.24959 
.24966 

.17760 
.17763 
.17766 
.17769 

36 
35 
34 
33 

+    r 

29 
30 
31 

9.23323 
.23330 
.23337 
.23344 

.17109 
.17112 
.17115 
.17117 

9.23739 
.23746 
.23753 
.23760 

.17274 
.17277 
.17279 
.17282 
.17285 
.17288 
.17290 
.17293 

9.24153 
.24160 
.24166 
.24173 

.17439 
.17442 
.17445 
.17447 

9.24.564 
.24571 
.24577 
.24584 

.17605 
.17608 
.17611 
.17613 

9.24973 
,24979 
,24986 
.24993 

.17772 
.17774 
.17777 
.17780 

32 
31 

30 
29 

+     8' 
33 
34 
35 

9.23351 
.23358 
.23365 
.23372 

.17120 
.17123 
.17126 
.17128 

9.23767 
.23774 
.23781 

.23788 

9.24180 
.24187 
.24194 
.24201 

.17450 
.17453 
.17456 
.17458 
.17461 
.17464 
.17467 
.17470 
.17472 
.17475 
.17478 
.17481 

9.24.591 
.24598 
.24605 
.24612 

9.24618 
.24625 
.24632 
.24639 

.17616 
.17619 
.17622 
.17624 
.17627 
.17630 
.17633 
.17636 

9,2.5000 
.25007 
.2.5013 
.2.5020 

"9:2,5027 
.2,5034 
.25040 
.2.5047 

.17783 
.17785 
.1778.S 
.17791 
.17794 
.17797 
.17799 
.17802 
.lisOi 
.17808 
.17811 
.17813 

J  6 

J.i 

21 

i-ll 
!9 

;,s' 

17 
16 
15 
14 
13 
12 
11 
10 
9 

+      »' 

37 

38 

39 
+    10' 

41 

42 

43 

9.23379 
.23386 
.23393 
.23400 

9.23407 
.23414 
.23421 
.23427 

.17131 
.17134 
.17137 
.17139 
.17142 
.17145 
.17148 
.17150 

9.23794 
.23801 
.23808 
.23815 

9.23822 
.23829 
.23836 
.23843 

.17296 
.17299 
.17301 
.17304 
.17307 
.17310 
.17313 
.17315 

9.24208 
.24215 
.24221 
.24228 

9.24235 
.24242 
.24249 
.24256 

9.24646 
.24653 
.24659 
.24666 

.17638 
.17641 
.17644 
.17647 

9.25054 
.25061 
.25068 
.25074 

+    11' 

45 

46 
47 

+  ir 

49 

50 

51 

+    13' 

53 
54 
55 

9.23434 
.23441 
.23448 
.23455 

.17153 
.17156 
.17159 
.17161 

9.23850 
.23857 
.23863 
.23870 

.17318 
.17321 
.173-,'3 
.17326 

9.24263 
.24269 
.24276 
.24283 

9.24290 
.24297 
.24304 
.21311 

9.24317 
.2L324 
,21331 
.24:!38 

.17483 
.17486 
.17489 
.17492 
.17494 
.17497 
.17500 
.17503 
.17505 
.17508 
.17511 
.17514 

9.24673 
.24680 
.24687 
,24694 

9.24700 
.21707 
.24714 
,24721 

9,24728 
.24734 
.24741 
.24748 

.17649 
.17652 
.17655 
.17658 
.17661 
.17663 
.17666 
.17669 
.17672 
.17674 
.17677 
.17680 

9,25081 
.2.5088 
.2.5095 
.25102 

"9,2.5108 
.25115 
.25122 
.25129 

9.251:1,5' 
.25142 
.25149 
.251,56 

.17816 
.17819 
.17822 
.17824 
.17827 
.17830 
.17S.%3 
.17836 
.17H38 
.17S41 
.17.S44 
.17H47 

9.23462 
.23469 
.23476 
.23483 

9.23490 
.2,3497 
.2350-1 
.23511 

.17164 
.17167 
.17170 
.17172 
.17175 
.17178 
.17181 
.17183 

9.23877 
.23884 

.23S91 
.2;tS!lS 

Tr.23;io5 

.23912 
.23919 

.i;3926 

.17329 
.17332 
.17:U5 
.17337 
.17:140 
.17343 
.17346 
.17348 

+    14' 

57 

SS 

59 

+    15' 

9.23518 
.23525 

.23532 
.23.538 

9.2:!;5.r5 

.17l!<6 
.17IS9 
.17192 
.17194 
.17197 

',<  2;!:i32 

2:'.!l|6 
.2:'.!i.53 

9  2:;!M,() 

.17:151 
.17:154 
.17357 
.17359 
.I7;J62 

9.24;M5 
.24:552 
.24369 
.24365 

.17.-.17 
.17.-.t9 
.17522 
.17525 
.17528 

'1  LT.'^ 

,'-■ !  ■!.,■< 

.24775 

9.24782 

.176N3 
.17686 

.nans 

.17691 
.17694 

9.25163 

,25I6!» 

,25176 

.251S;l 

9  L'.M'.MI 

.17849 
.t7S.Vi 
.17S.W 
.17858 
.17,861 

1 
0 

9.24372 

' 

2U>' 

4Jm 

2i>>> 

42'" 

.■(/A  ^(/m 
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Havereines. 
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Sl>,  20m  50°  0' 

Sh  2m  50°  15' 

Sh  oom  50"  30' 

5*  esm  50°  45' 

Sli  W^  51°  0' 

s 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Ilav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Iiav. 

Log.  Hav. 

Nat.  Ilav. 

0 
1 

2 

9.25190 
.25196 
.25203 
.25210 

.17861 
.17863 
.17866 
.17869 

9.25595 
.25602 
.25608 
.25615 

18028 
18031 
18034 
18036 

9.25998 
.26005 
.26011 
.26018 

.18196 
.18199 
.18302 
.18305 

9.26398 
.26405 
.26412 
.26418 

.18365 
.18368 
.18370 
.18373 

9.20797 
.26804 
.26810 
.26817 

.18534 
.18537 
.18540 
.18543 
.18545 
.18548 
.18551 
.18554 
.18S5J 
.18559 
.18563 
.18565 
.18568 
.18571 
.18574 
.18576 
.18579 
.18582 
.18585 
.18588 

60 
5.9 
5S 
57 
56 
55 
54 
53 
52 
51 
50 
49 
4S 
47 
46 
45 
44 
43 
42 
41 

+   1' 

5 
6 

7 

9.25217 
.25224 
.25230 
.25237 

.17872 
.17875 
.17877 

.17880 

9.2.5622 
.25629 
.25635 
.25642 

- 

18039 
18042 
18045 

18048 

9.26025 
.26031 
.26038 
.26045 

.18207 
.18210 
.18213 
.18316 
.183i9 
.18321 
.18334 
.18337 
.18230 
.18333 
.18335 
.18338 

9.26425 
.26432 
.26438 
.26445 

.18376 
.18379 

.18383 
.18384 

9.26823 
.26830 
.26837 
.26843 

9.26850 
.26856 
.26863 
.20870 

9.26876 
.26883 
.26890 
.26896 

+  V 
9 
10 
11 

9.25244 
.25251 
.25257 
.25264 

.17883 
.17886 

.17888 
.17891 

9.25649 
.25655 
.25662 
.25669 

18050 
18053 
18056 
18059 

9.26051 
.26058 
.26065 
.26071 

9.26078 
.26085 
.26091 
.26098 

9.26452 
.26458 
.26465 
.26472 

9.26478 
.26485 
.26492 
.26498 

.18387 
.18390 
.18393 
.18396 
.18399 
.18401 
.18404 
.18407 

+     3' 

IS 
14 
15 

9.25271 

.25278 
.25284 
.25291 

.17894 
.17897 
.17900 
.17903 

9.25676 
.25682 
.25689 
.25696 

18062 
18064 
18067 
18070 

+  4' 

-    n 

IS 

19 

9.25298 
.25305 
.25311 
.25318 

9.25325 
.25332 
.25339 
.25345 

.17905 
.17908 
.17911 
.17914 
.17916 
.17919 
.17922 
.17925 

9.25703 
.25709 
.25716 
.25723 

9.25729 
.25736 
.25743 
.25750 

- 

18073 
18076 
18078 
18081 
18084 
18087 
18090 
18092 
18095 
18098 
18101 
18104 

9.26105 
.26112 
.26118 
.26125 

9.26132 
.26138 
.26145 
.26152 

9.26158' 
.26165 
.26172 
.26178 

.18241 
.18244 
.18347 
.18349 
.18252 
.18255 
.18258 
.18261 
.18263 
.18266 
.18269 
.18273 

9.26505 
.26512 
.26518 
.26525 

9.26532 
.26538 
.26545 
.26551 

.18410 
.18413 
.18415 
.18418 
.18431 
.18434 
.18437 
.18430 

9.26903 
.26909 
.26916 

•  .26923 

+      5' 

-'; 

22 
23 

9.26929 
.26936 
.26942 
.26949 

.18591 
.18593 
.18596 
.18599 

40 
39 
38 
37 

+     6' 

25 
26 
27 

9.25352 
.25359 
.25366 
.25372 

.17928 
.17930 
.17933 
.17936 

9.25756 
.25763 
.25770 
.25776 

9.26558 
.26565 
.26571 
.26578 

.18433 
.18435 
.18438 
.18441 

9.26956 
.26962 
.26969 
.26975 

.18603 
.18605 
.18608 
.18610 

36 
35 
34 
S3 

+    r 

29 
30 
5i 

9.25379 
.25386 
.2.5393 
.25399 

.17939 
.17941 
.17944 
.17947 

9.25783 
.25790 
.25797 
.25803 

18106 
18109 
18113 
18115 

9.26185 
.26192 
.26198 
.26205 

.18375 
.18377 
.18280 
.18283 

9.26585 
.26.591 

.26598 
.26(;05 

.18444 
.18446 
.18449 
.18453 

9.26982 
.26989 
.26995 
.27002 

.18613 
.18616 
.18619 
.18633 

32 
31 
SO 
29 

+   8' 
S3 
S4 
35 

9.25406 
.25413 
.25420 
.25426 

.17950 
.17953 
.17955 
.17958 

9.25810 
.25817 
.25823 
.25830 

18118 
18120 
18123 
18126 

9.26212 

■  .26218 

.26225 

.26232 

.18286 
.18289 
.18292 
.18294 

9.26611 
.26618 
.26625 
.26631 

.18455 

.184.58 
.18461 
.18463 

9.27008 
.27015 
.27022 
.27028 

.18624 
.18627 
.18630 
.18633 

28 
27 
26 
25 

+     9^ 

37 
SS 
39 

9.25433 
.25440 

.25447 
.25453 

.17961 
.17964 
.17967 
.17969 

9.25837 
.25844 
.25850 
.25857 

18129 
I!S133 
18134 
18137 

9.26238 
.26245 
.26252 
.26259 

.18397 
.18300 
.18303 
.18306 

9.26638 
.26644 
.26651 
.266,58 

.18466 
.18469 
.18473 
.18475 

9.27035 
.27041 
.27048 
.27055 

.18636 
.18639 
.18641 
.18644 

24 
23 

7l 

+    10' 

41 
42 
43 

9.25460 
.25467 
.25474 
.25480 

.17972 
.17975 
.17978 
.17981 

9.25864 
.25870 
.25877 
.25884 

18140 
18143 
18146 
18148 

9.26265 
.26272 
.26279 
.26285 

.18308 
.18311 
.18314 
.18317 

9.26664 
.26671 
.26678 
.26684 

.18478 
.18480 
.18483 
.18486 

9.27061 
.27068 
.27074 
.27081 

.18647 

.18650 
.186-53 
.18656 

20 
19 
IS 

n 

16 
15 
14 
IS 
12 
11 
10 
9 

+    11' 

45 
46 

47 

9.25487 
.25494 
.25500 
.25507 

.17983 
.17986 
.17989 
.17992 
.17995 
.17997 
.18000 
.18003 

9.25891 
.25897 
.25904 
.2.5911 

9.25917 
.2.5924 
.2.5931 
.25938 

- 

18151 
18154 
18157 
18160 
18162 
18165 
18168 
18171 

9.26292 
.26299 
.26305 
.26312 

9.26319 
.26325 
.26332 
.26339 

.18330 
.18.323 
.18335 
.18328 
.18331 
.18334 
.18337 
.18339 

9.26691 
.26697 
.26704 
.26711 

.18489 
.18493 
.18494 
.18497 

9.27088 
.27094 
.27101 
.27107 

.1865S. 
.18661 
.18664 
.18667 

+  ir 

49 
50 
51 
+    13' 
53 
54 
55 

9.2.5514 
.25521 
.2.5528 
.2.5534 

9.26717 
.26724 
.26731 
.26737 

.18500 
.18503 
.18506 
.18509 

9.27114 
.27121 
.27127 
.27134 

.18670 
.18673 
.18675 

.18678 

9.2.5541 
.25548 
.25544 
.25561 

.18006 
.18008 
.18011 
.18014 
.18017 
.18020 
.18022 
.18025 
.18028 

9.25944 
.25951 
.25958 
.25964 

9.25971 
.25978 
.25984 
.25991 

18174 
18176 
18179 

18182 
18185 
18188 
18190 
18193 

9.26345 
.26352 
.263,59 
.26365 

9.26372 
.26378 
.26385 
.26392 

.18343 
.18.345 

.18348 
.183.51 
.18.353 
.18356 
.18.359 
.18363 
.18365 

9.26744 
.20751 
.26757 
.26764 

9^26770' 
.26777 
.26784 
.26790 

9.26797 

.18511 
.18514 
.18517 
.18530 

9.27U0 
.27147 
.271.54 
.27160 

.18681 

.18684 
.18687 
.18690 
.18693 
.18605 
.18698 
.18701 
.18704 

8 
7 
6 
5 
4 
3 
2 
1 
0 

+  w 

57 
58 
59 

9.25568 
.25575 
.25581 
.25588 

.18523 
.18526 

.18528 
.18531 
.18534 

9.27167 
.27173 
.27180 
.27186 

9.27193 

+    ly 

9.25595 

9.2.5998 

18196 

9.26398 

20*  5.9™ 

20ft  SSr" 

20h  .J~™ 

20li  Sem 

JOft  .SJm 
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Ilavereines. 

s 

3l>  25"'  51°  15' 

J*  *6m  51°  30' 

3h  2T«  51°  45' 

si>  2S">  52°  r   1 

3>>  -'S""  52°  15' 

s 

Ix)g.IIav.|Nat.nav. 

Log.  Uav.  Xat.  llav. 

I.C?.  Hav.'Xat.  Hav. 

Log.  nav. 

N'al,  Uav. 

Log,  ll3v,'N-at,  Hav. 

0 

1 
i 
S 

+   y 

5 
6 

7 

9.27193 
.•-■7200 
.27206 
.27213 

y. 272 19 
.27220 
.27233 
.27239 

.18704 
.18707 
.18710 
.18712 

9.27587  I  .18874 
.27.594  ,  .18877 
.27600  ;  .18880 
.27007  !  .18883 

9.27979 
.27985  ' 
.27992  1 
.27998  1 

.19045 
.19018 
.19051 
.19054 
.19057 
.19060 
.19062 
.19065 

9.28368 
,28375 
.28381 
.28388 

'0^-2$394 
.28401 
.28407 
.28414 

9.28420 
.28427 
,28433 
.28440 

.19217 
.19220 
.19223 
.19226 
.19228 
.19231 
.19234 
.19237 
.19240 
.19243 
.19246 
.19248 

9.287-"j0 

!2S709 
.28775  ' 

.19389 
.19392 
.19395 
.19398 

.5i 

'oG 
55 
54 
53 
52 
51 
50 
49 

.18715 

.18718 
.18721 
.18724 

9.27613 
.27620 
.27626 
.27633 

.18886 
.18888 
.18891 
.18894 

9.2S005  1 
.28011  1 
.28018  1 
.28024  ■ 

9.2S7S2 
.28788 
.28794 
.28801 

9.28807  1 
.28814  1 
.28820 
.28827 

.19401 
.19404 
.19406 
.19409 
.19412 
.19415 
.19418 
.19421 

+      2' 
9 
10 
11 

9.27246 
.27252 
.272.59 
.27265 

.18727 
.18729 
.18732 
.18735 

9.27639 
.27646 
.27652 
.27659 

.18897 
.18900 
.18903 
.18906 

9.28031   .19068 
.28037   .19071 
.28044   .19074 
.28050   .19077 

+   3' 
13 
14 
15 

9.27272 
.27279 
.27285 
.27292 

.18738 
.18741 
.18744 
.18146 

9.27066 
.27672 
.27679 
.27685 

.18908 
.18912 
.18914 
.18917 

9.28057  '  .19080 
.28063  1  .19082 
.28070  ]  .19085 
.•.Nl)7(i   .l!tOS.S 

9.28440 
.28453 
.2.8459 

2■^-lli5 

.19251 
.19254 
.19257 
.19260 

9.28833  1  .19424 
.28840  ,  .19427 
.28846  1  .19429 
28852   .19432 

■«7 
46 
45 

+   4' 

n 

IS 
19 

9.27298 
.27305 
.27311 
.27318 

.18749 
.18752 
.1^755 

.18758 

9.27692 
.27698 
.27705 
.27711 

.ISOiO 
.1S9J3 
.18926 
.18928 

11  jMi--:;   .19091 

■_'^(l^!)   .191»94 
.-.'.MiDO   .19097 
•.Ninj   .19100 

!l  ■JS472 
.2>47S 
.■.>S4S.^ 
.■.'Mill 

.19263 
.19266 
.19269 
.19271 
.19274 
.19277 
.19*80 
.19283 

9.288.59  ;  .19435 
.28805  '  .19438 
.28872  1  .19441 
.28878  1  •!»«* 

9.28885  !  .19447 
.28891  1  .19450 
.28897  1  .19452 
.2.S904   .191.55 

44 
43 

41 
40 
39 
3S 

+     5' 

21 

9.27325 
.27331 
.27338 
.27314 

.18761 
.18763 
.18766 
.18769 

9.27718 
.27724 
.27731 
.27737 

.18931 
.18934 
.18937 
.18940 

9.J.slO'J   .19102 
.38115   .19105 
.28112   .19108 
.28128   .19111 

9.28498 
.28504 
.28511 
.28517 

+      6' 

25 
S6 
■27 

9.27351 
.27357 
.27364 
.27371 

.18772 
.18775 

.18778 
.18780 

9,27744  i  .l.'iiMS 
.27751  :  .18945 
.277.57  1  .18948 
.27704  !  .18951 

928135   .19114 
.28141   .19117 
,28148   .19120 
.2'<l.-,4   .19122 

9,28,524 
,28530 
,28537 
.28543 

.19286 
.19289 
.19291 
.19294 

9.28910 
.28917 
.28923 
.28930 

.194*8 
.19461 
.19464 
.19467 

,i6 
S5 

.■:.i 

+  T 
29 
SO 
.11 

9.27377 
.27384 
.27390 
.27397 

.18783 
.18786 
.18789 
.18792 

9.27770  1  .18954 
.27777   .18957 
.27783   .18960 
.27790   .18963 

9.28101  1  .19125 
.28107  1  .19128 
.28174  1  .19131 
.28180  1  .19134 

9.2S.549 

.28.V)(1 
.2S.5(i2 
.•J8."i09 

.19297 
.19300 
.19303 
.19308 

9.28930 
.2S!M2 

.19470 
.19173 
.1917,5 
.19478 

.il 

.10 

+      8' 
.« 
34 
36 

9.27403 
.27410 
.27417 
.27423 

.18795 
.18797 
.18800 
.18803 

9.27790  1  .18965 
.27803  1  .18968 
.27809  1  .18971 
.27810  !  .18974 

9.28187 
.28193 
.28200 
.28206 

.19137 
.19140 
.1914-; 
.1914.-> 

.■JS,"iS.S 
.L'>.Ml.'i 

.19:W9 
.19311 
.19314 
.19117 

9.2^fi02 
.28908 
.28974 
.28981 

.194H1 
.19484 
.19487 
.19490 

23 

~26 
25 

+     9' 
37 
38 
39 

9.27480 
.27430 
.27443 
.27449 

.18806 
.18809 
.18812 
.18815 

9.27.H22   .18977 
.27S29   .18986 
.27835   .189.S3 
.27842   .18985 

9.27848;  .18988 
.278.55  1  .18991 
.27801   .18994 
.27868  !  .18997 

9.28213 
.28219 
.28220 
.28232 

'9.28239 
.28245 
.28252 
.28258 

.lOUM 
.19151 
.19151 
.19157 
.19160 
.19163 
.19165 
.19168 

'.i.J^i.Ol 
,L'Si;08 
.28014 
.28020 

9.28027 
.28033 
.28640 
.28ti40 

.193','0 
.19323 
.19326 
.19329 
.19332 
.193;i5 
.19337 
.19340 

9  28987 
.28994 
.29000 
.29007 

•.29013 
.29019 
,29020 
29032 

.19493 
.19496 
.19499 
.19501 
.19504 
.19507 
.19510 
.19513 

24 
23 

21 

20 
19 
IS 
17 

+    W 

41 
42 
43 

9.274.56 
.27463 
.27469 
.27476 

9.27482 
.27489 
.27495 
.27502 

.18817 
.18820 
.18823 
.18826 
.18829 
.18832 
.18834 
.18837 

+  11' 

45 
46 
47 

9.27875 
.27881 
.27888 
.27894 

.19000 
.19002 
.19005 
.19008 

9,28265 
,28271 
,28278 
,28284 

.19171 
.19174 
.19177 
.19180 

9.280.53 
.28059 
.28606 
.28672 

.19343 
.19340 
.19349 
.19352 

9  2!K)39 
.29045 
.2',H)51 
29058 

.19516 
.19519 
.19522 
.19524 

16 
15 
14 
13 
12 
11 
10 
9 

6 

1 
0 

+    12' 

49 

60 

51 

+    13' 

53 
54 
55 

+    14' 

57 

58 

59 

+    IS' 

(1.27508 
.27515 
.27522 
.27528 

9.27535 
.27641 
.27548 
.27554 

'9"2756r 
.27567 
,27574 
.27.580 

9.27587 

.18840 
.18843 
.18846 
.18849 
.18852 
.18854 
.18857 
.18860 
.18863 
.18866 
.18869 
.18871 
.18874 

9.27901 
.27907 
.27914 
.27920 

9,27927^ 
,27933 
.27940 
.27946 

9.27953 
.279.59 
.27966 
.27972 

9.27979 

.19011 
.19014 
.19017 
.19020 
.19022 
.19025 
.19028 
.19031 
.19034 
.19037 
.19040 
.19042 
.19045 

9,28291 
.28297 
.28304 
.28310 

.19183 
.19185 
.19188 
.19191 
.19194 
.19197 
.19200 
.19203 
.19205 
.19208 
.19211 
.19214 
.19217 

9.28079 
.286a5 
.28091 
.28698 

9'.2870-l 
.28711 
.28717 
.28724 

9,28730 
.28737 
.28743 
.28749 

9.287.50 

.19355 

.19358 

.19360 

.19:«5:i 

.19366 

.19369 

.19372 

.I93;.> 

.19378 

:  .19.381 

.19.383 

1  .I93H6 

1  .19389 

9.211004 
.2IM)71 
.21«)7.s 
■_'9(W1 

:i  ■j:io'«i 

2!MI!M; 
.29103 

29109 
9.29110 
.29122 
,29128 
.291:1.-. 

9:jiTmi 

.19527 
.19.530 
.19533 
.195.36 
.19.5:19 
.19.5i> 
.19.545 
.19.518 
.19.5.50 
.19.5.53 
.19.5.56 
.19559 
.19562 

9.28317 
,28323 
,28330 
.28336 

9.28342 
,28349 
,28355 
,28362 

9.2S308 

.'/;»  .<.(>" 

fO*  ,rf "■ 

ii)>>  ,V,'m 

.'tiA  ,?;"• 

•0»  JO" 
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s 

S^  SO™ 

52°  30' 

Sh  Sim 

53°  45' 

,5''  J:.'" 

53°  0' 

.?A  SSm  63°  15' 

Sh  S4"> 

53°  30' 

. 

Log.  Ilav 

Nat.  Ihiv 

Log.  nav 

Nat.  llav 

Log.  llav 

.Mal.IIav 

Log. Ilav 

Nat.  nav 

Log.  Uav 

Nat.  Ilav 

0 
1 

9.29141 
.29148 
.29154 
.29160 

.19563 
.19565 
.19568 
.19571 

9.29524 
.29531 
.29537 
.29543 

.19735 
.19738 
.19741 
.19744 
.19747 
.19750 
.19753 
.19756 

9.29906 
.29912 
.29918 
.29925 

9.29931 
.29937 
.29943 
.29950 

9.29956 
.29962 
.29969 
.29975 

.19909 
.19913 
.19915 
.19918 
.19921 
.19934 
.19927 
.19930 
.19933 
.19935 
.19938 
.19941 

9.30285 
.30291 
.30207 
.30303 

9.30310 
.30316 
.30322 
.30329 

9.30335 
.30341 
.30348 
.30351 

.30084 
.30087 
.30090 
.30093 
.20095 
.20098 
.20101 
.30104 
.30107 
.30110 
.30113 
.30116 

9.30662 
.30068 
.30074 
.30680 

.30359 
.30363 
.30365 
.30368 

(10 
5'J 
58 
57 
56 
55 
54 
5-> 

51 
50 
49 

+   1- 
5 
6 

+    r 

9 
10 
11 

9.29167 
.29173 
.29180 
.29186 

.19573 
.19576 
.19579 
.19583 

9.29550 
.29556 
.29563 
.29569 

9.30687 
.30693 
.30699 
.30705 

9.30712 
.30718 
.30724 
.30730 

.20271 
.20273 
.30276 
.20279 

.20383 
.30385 
.20388 
.20291 

9.29192 
.29199 
.29205 
.29212 

.19585 

.19588 
.19591 
.19594 

9.29575 

.29582 
.29588 
.29594 

.19758 
.19761 
.19764 
.19767 

+     3' 
IS 

14 
15 

+   4' 

17 

18 

19 

+   5' 

21 
22 

23 

+  6' 
25 

26 
27 

9.2921S 
.29224 
.29231 
.29237 

9.29244 
.29250 
.29256 
.29263 

9.29269 
.29276 
.29282 
.29288 

.19597 
.19599 
.19603 
.19805 

9.29601 
.29607 
.29614 
.29620 

9.29626" 
.29633 
.29639 
.29645 

9.29652^ 
.29658 
.29664 
.29671 

.19770 
.19773 
.19776 
.19779 
.19783 
.19785 
.19787 
.19790 
.19793 
.19796 
.19799 
.19803 
.19805 
.19808 
.19811 
.19814 

9.29981 
.29988 
.29994 
.30000 

9.30007 
.30013 
.30019 
.30020 

.19944 
.19947 
.19950 
.19953 
.19956 
.19959 
.19963 
.19964 
.19967 
.19970 
.19973 
.19976 
.19979 
.19983 
.19985 
.19988 

9.30360 
.30306 
.30373 
.30379 

.20119 
.30122 
.20125 
.20127 
.20130 
.20133 
.20136 
.20139 
.20142 
.20145 
.20148 
.20151 

9.30737 
.30743 
.30749 
.30755 

9.30762 
.30768 
.30774 
.30780 

9.30787" 
.30793 
.30799 
.30805 

.20394 
.30397 
.30300 
.30303 
.30306 
.30309 
.30313 
.30314 
.303n 
.30330 
.30333 
.30336 
.30329 
.20332 
.20335 
.20338 

48 
47 
46 
45 
44 
4-1 

41 
40 
S9 
SS 
37 
36 
35 
34 
33 

.19608 
.19611 
.19614 
.19617 
.19630 
.19633 
.19635 
.19638 

9.30385 
.30392 
.3039S 
.30401 

9.30410 
.30417 
.30423 
.30429 

9.30032 
.30038 
.30045 
.30051 

9.30057 
.30064 
.30070 
.30076 

9.29295 
.29301 
.29307 
.29314 

.19631 
.19634 
.19637 
.19640 

9.29677 
.29683 
.29690 
.29696 

9.30430 
.30442 
.30448 
.30454 

.20151^ 
.30157 
.30160 
.30163 

9.30812 
.30818 
.30824 
.30830 

+    r 

29 
SO 
SI 

9.29320 
.29327 
.29333 
.29339 

.19643 
.19646 
.19649 
.19651 

9.29703 
.29709 
.29715 
.29722 

.19816 
.19819 
.19833 
.19825 

9.30083 
.30089 
.30095 
.30102 

.19991 
,19994 
.19996 
.19999 
.30003 
.30005 
.20008 
.20011 

9.30461 
.30467 
.30473 
.30480 

.30165 
.30168 
.20171 
.20174 

9.30S37 
.30843 
.30849 
.30855 

.20341 
.20344 
.30347 
.30350 

31 
30 
29 
~2T 

26 
25 

+      S' 

ss 

S4 
So 

9.29346 
.29352 
.29359 
.29365 

.19654 
.19657 
.19660 
.19663 

9.29728 
.29734 
.29741 
.29747 

.19838 
.19831 
.19834 
.19837 

9.3010S 
.30114 
.30121 
.30127 

9.30486 
.30492 
.30498 
.30505 

.30177 
.30180 
.30183 
.30186 

9.30862 
.30868 
.30874 
.30880 

.30353 
.30355 
.20358 
.30361 

SS 
S9 

9.29371 
.29378 
.29384 
.29391 

.19666 
.19669 
.19673 
.19675 

9.29753 
.29760 
.29766 
.29772 

.19840 
.19843 
.19845 
.19848 

9.30133 
.30139 
.30146 
.30152 

.30014 
.20017 
.30030 
.30033 

9.30511 
.30517 
.30524 
.30530 

.20189 
.20192 
.20195 
.20198 

9.30887 
.30893 
.30899 
.30905 

9.30912 
.30918 
.30924 
.30930 

.20364 
.20367 
.20370 
.20373 
.20376 
.20379 
.20383 
.30385 
.30388 
.30391 
.30393 
.20396 
.20399 
.20402 
.20405 
.20408 

24 

23 

21 
20 
19 
IS 
17 
16 
15 
14 

13 
12 
11 
10 
9 

+  10' 

41 
42 

4S 

9.29397 
.29403 
.29410 
.29416 

.19677 
.19680 
.19683 
.19686 

9.29779 
.29785 
.29791 
.29798 

.19851 
.19854 
.19857 
.19860 

9.301.58 
.30165 
.30171 
.30177 

9.30184 
.30190 
.30196 
.30203 

9.30209 
.30215 
.30222 
.30228 

9730234' 
.30240 
.30247 
.30253 

9.302.59 
.30266 
.30272 
.30278 

9.3028.5" 

.30036 
.30028 
.20031 
.20034 
.30037 
.30040 
.30043 
.20046 
.30049 
.30053 
.30055 
.30058 
.30060 
.30063 
.30066 
.20069 
.30073 
.30075 
.30078 
.30081 
.20084 

9.30536 
.30.542 
.30549 
.30555 

9.30561 
.30567 
.30574 
.30580 

9:30.586 
.30593 
.30599 
.30605 

.20300 
.30303 
.30306 
.30309 
.20213 
.20215 
.20218 
.20221 

+  11' 

45 
46 
47 

9.29422 
.29429 
.29435 

.29442 

.19689 
.19693 
.19695 
.19698 

9.29804 
.29810 
.29817 
.29823 

9.29829" 
.29836 
.29842 
.29848 

.19863 
.19866 
.19869 
.19873 
.19874 
.19877 
.19880 
.19883 
.19886 
.19889 
.19892 
.19895 

9.30937 
.30943 
.30949 
.30955 

+    12' 

49 
50 
51 

9.29448 
.294.54 
.29461 
.29467 

.19701 
.19703 
.19706 
.19709 

.20324 
.20227 
.20230 
.20233 
.20335 
.30338 
.30341 
.30344 

9.30962 
.30968 
.30974 
.30980 

9.30987 
.30993 
.30999 
.31005 

+  13' 

5-5 
54 
55 

9.29473 
.29480 
.29486 
.29493 

.19712 
.19715 
.19718 
.19721 

9.29855 
.29861 
.29867 
.29874 

9.30611 
.30618 
.30624 
.306.30 

9.30636 
.30643 
.30649 
.30655 

9.30662 

.20411 
.30414 
.30417 
.30430 
.30433 
.30436 
.30439 
.30432 
.30435 

8 

6 
5 
4 
S 
S 
1 
0 

+    M' 

57 
58 
59 

9.29499 
.29505 
.29512 
.29518 

.19734 
.19737 
.19730 
.19733 

9.29880 
.29886 
.29893 
.29899 

9.29906 

.19898 
.19901 
.19903 
.19906 
.19909 

.20247 
.20250 
.20253 
.20256 
.30359 

9.31012 
.31018 
.31024 
.31030 

9.31036 

+  15' 

9.29.524 

.19735 

20h 

29™ 

20li2Sm 

20^ 

27™ 

20h 

26™ 

SOh 

?.5">  ■ 
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T.VBLE 

45. 

Haversinee. 

a 

3h  35m  63°  45' 

3h  36^  64°  V 

3h  ST'"  54°  15' 

3*  ASm  54°  30' 

shsgm 

54°  45' 

3 

Log.  nav 

Nat.  Uav 

Log.  nav 

Nat.  Uav 

Log.  nav. 

Nat.  Hav 

Log.  Uav 

Nat.  Hav 

Log.  Uav. 

Nat.  Hav 

0 

9.31036 

.20435 

9.31409 

.20611 

9.31780 

.20788 

9.32149 

.20965 

9.32516 

.21143 

60 

1 

.31013 

.20437 

.31416 

.20614 

.31786 

.20790 

.32155 

.20968 

.32522 

.21146 

59 

S 

.31049 

.20440 

.31422 

.20617 

.31793 

.20793 

.32161 

.20971 

.32528 

.21149 

58 

S 

.31055 

.20443 

.31428 

.20620 

.31799 

.20796 

.32168 

.20974 

.32-534 

.21152 

57 

+    1' 

9.31061 

.20446 

9.31434 

.20623 

9.31805 

.20799 

9.32174 

.20977 

9.32541 

.21155^ 

56 

5 

.31068 

.20449 

.31440 

.20626 

.31811 

.20802 

.32180 

.20980 

.32547 

.21158 

65 

6 

.31074 

.20452 

.31447 

.20629 

.31817 

.20805 

.32186 

.20983 

.32553 

.21161 

54 

7 

.31080 
9.310SG 

.20455 
.20458 

.31453 
9.31459 

.20631 
.20634 

.31823 
9.31830 

.20808 
.208ii 

.32192 
9.32198" 

.20986 
.20989 

.32.559 
9.32565 

.21164 
.21167 

5i 
5Z 

+     V 

9 

.31093 

.20461 

.31465 

.20637 

.31836 

.20814 

.32204 

.20991 

.32571 

,21169 

51 

10 

.31099 

.20464 

.31471 

.20640 

.31842 

.20817 

.32210 

.20994 

.32577 

.21172 

50 

11 

.31105 

.20467 

.31478 

.20643 

.31848 
9.31854 

.20820 
.20823 

.32217 
9.32223 

.20997 
.21000 

.32583 
9.32589 

.21175 

49 

+     3' 

9.31111 

.20470 

9.31484 

.20646 

.21178 

48 

IS 

.31117 

.20473 

.31490 

.20649 

.31860 

.20826 

.32229 

.21003 

.32595 

.21181 

47 

U 

.31124 

.20476 

.31496 

.20652 

.31867 

.20829 

.32235 

.21006 

.32601 

.21184 

46 

15 

.31130 

.20479 

.31502 

.20655 

.31873 

.20832 

.32241 

.21009 

.32608 

.21187 

45 

+  4' 

9.31136 

.20481 

9.31.508 

.20658 

9.31879 

.20835 

9.32247 

.21012 

9.326 M 

.21190 

44 

77 

.31142 

.20484 

.31515 

.20661 

.31885 

.20838 

.32253 

.21015 

.32620 

.21193 

4,f 

18 

.31149 

.20487 

.31521 

.20664 

.31891 

.20841 

.32259 

.21018 

.32626 

.21196 

4i 

19 

.311.55 

.20490 

.31527 

.20667 
.20670 

.31897 
9.31903 

.20844 

.20847 

.32266 
9.32272 

.21021 
.21024 

.32632 
9.32638 

.21199 
.21202 

41 
40 

+   S' 

9.31161 

.20493 

9.31.533 

ii 

.31167 

.20496 

.31.539 

.20673 

.31910 

.208.50 

.:i227S 

.21027 

.32644 

.21205 

.59 

ss 

.31173 

.20499 

.31546 

.20675 

.31916 

.20852 

.322S4 

.21*30 

.32050 

.21208 

S8 

S3 

.31180 

.20502 

.31.552 

.20678 

.31922 
9.31928 

.208.55 
.20858 

.32290 
9.32296 

.21033 
.21036 

.326.56 
9.32662 

.21211 
.21214 

S7 
36 

+     6' 

9.31 1S6 

.30505 

9.31.558 

.20681 

^5 

.31192 

.20508 

.31564 

.20684 

.31934 

.20861 

.32302 

.21039 

.32668 

.21217 

35 

26 

.31198 

.20511 

.31570 

.20687 

.31940 

.20864 

.32308 

.21042 

.32675 

.21220 

34 

n 

.31205 

.20514 
.20517 

.31577 
9.31583 

.20690 
.20693 

.31947- 
9.31953 

.20867 
.20870 

.32315 
9.32321 

.21045 
.21048 

.32081 
9.32687 

.21223 
.21226' 

S.i 

+    r 

9.31211 

t9 

.31217 

.20520 

.31589 

.20696 

.31959 

.20873 

.32327 

.21051 

.32693 

.21229 

31 

30 

.31223 

.20523 

.31.595 

.20699 

.31965 

.20876 

.32333 

.21054 

.32699 

.21232 

30 

31 

.31229 
9.31236 

.20525 

.20528 

.31601 
9.31607 

.20702 
.20705 

..31971 
9.31977 

.20879 
.20882 

.32339 
9.32345 

.21057 
.21060 

.32705 
9.32711 

.21235 

.21238 

S9 

+     8' 

S8 

33 

.31242 

.20531 

.31614 

.20708 

.31983 

.20885 

.32351 

.21063 

.32717 

.21241 

i7. 

34 

.31248 

.20.S34 

.31620 

.20711 

.31990 

.20888 

.32357 

.21066 

.3272:; 

.21244 

J6 

35 

.312.54 

.20537 

.31626 

.20714 

.31906 

.20891 

.32363 

.21069 

.32729 

.21247 
.21250 

?5 
i4 

+     9' 

9.31260 

.20540 

9.31632 

.20717 

9.32002 

.20894 

9.3237(1 

.21072 

9.32735 

37 

.31267 

.20543 

.31638 

.20720 

.3200S 

.20897 

.32376 

.21074 

.32741 

.21253 

S3 

38 

.31273 

.20546 

.31644 

.20723 

.32014 

.20900 

.32382 

.21077 

.32748 

.21256 

2i 

39 

.31279 

.20549 

.31651 

.20726 
' .20729 

.32020 
9.32026 

.20903 
.20906 

.323S,S 
9.32394 

.21080 
.21083 

.327.54 
9.32760 

.21259 
.21262 

21 
I'O 

+    W 

9.31285 

.20552 

9.31657 

41 

.31291 

.20555 

.31663 

.20731 

.32033 

.20909 

.32400 

.21086 

.32766 

.21265 

19 

4t 

.31298 

.20.M8 

.31669 

.20734 

.32039 

.20912 

.32406 

.21089 

.32772 

.21268 

/,s' 

43 

.31304 

.20561 

.31675 

.20737 

.32045 

.20915 

..32412 
9.32418 

.21092 
.21095 

.32778 
9.32784 

.21271 
.21274 

77 
16 

+  11' 

9.31310 

.20564 

9.31682 

.20740 

9.32051 

.20918 

45 

.31316 

.20567 

.31688 

.20743 

.32057 

.20920 

.32425 

.21098 

.32790 

.21277 

15 

46 

.31323 

.20570 

.31694 

.20746 

.32063 

.20923 

.32431 

.21101 

.32796 

.21280 

14 

47 

.31329 

.20673 
.20575 

.31700 
9.31706 

.20749 
.20752 

,32069 
9.32076 

.20926 
.20929 

..32437 

.21104 
.21107 

.32802 
9.32808 

.21282 
.21285 

13 

li 

+  ir 

9.31335 

9.32443 

49 

.31341 

.20578 

.31712 

.20755 

.32082 

.20932 

.32449 

.21110 

.32814 

.21288 

11 

SO 

.31347 

.20581 

.31719 

.20758 

.32088 

.20935 

.324.55 

.21113 

.32820 

.21291 

m 

51 

.31.354 
9.31360 

.205»4 
.20587 

.31725 
9.31731 

.20761 
.20764 

.32094 
9.3211V) 

.20938 
.20941 

.32461 
"9.32467 

.21116 
.21119 

.32827 
9..32833 

.21294 
.21297 

9 

s 

+    IS' 

63 

.31366 

.20590 

.31737 

.20767 

.32106 

.20914 

.32473 

.21122 

.32839 

.21300 

7 

64 

.31,372 

.20593 

.31743 

.20770 

.32112 

.20947 

.32480 

.21125 

.32845 

.21303 

6 

66 

.31378 

.20596 
.20599 

.31749 
9.31756 

.20773 
.20776 

.32119 
9  32125 

.20050 
.20963 

.32486 
9.32492 

.21128 
.21131 

.328.51 
9.328.57 

.21306 
.21309 

5 
4 

+    14^ 

9.31385 

67 

.31391 

.20602 

.31762 

.20779 

.32131 

.20956 

.32498 

.21134 

.3286:1 

.21312 

3 

B8 

.31397 

.20605 

SI  768 

.20782 

.32137 

.209.59 

.32501 

.21137 

.32869 

.21315 

0 

59 

.31403 

.20608 

.31774 

.20785 

.32143 

.20962 

.3251(1 

.21140 

.32875 

.21318 

1 

+    !«'" 

9.31409 

.20611 

9.31780 

.20788 

9.32149 

.20965 

9.32516 

.21143 

9.:»2881 

.21321 

0 

?0* 

i4m 

ioh 

iSn 

eoii 

...n, 

^<)h 

SI'* 

eo» 

iO"> 

TABLE  45. 
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s 

3^40" 

55°  0' 

3h  41'" 

55°  15' 

Sh  ^  ;m 

55°  30' 

3^43Tn 

55°  45' 

S^  44^  56°  0' 

s 

Log.  nav. 

Nat.  nav 

Log.  Ilav 

Xat.  ITav 

Log.  Hav 

Xat.  Ilav 

Log.  Hav 

Xat.  Hav 

Log.  Hav 

Xat.  Hav 

0 
1 

o 

~S 

9.32SS1 
.32887 
.32893 
.32899 

.21321 
.21324 
.213?7 
.21330 

9.33244 
.33250 
.33256 
.33262 

.21500 
.21503 
.21506 
.21509 

9.33605 
.33611 
.33617 
.33623 

.21680 
.21683 
.21686 
.21689 

9.33965 
.33971 
.33970 
.33982 

.21860 
.21863 
.21866 
.21869 

9.34322 
.34328 
.34334 
.34340 

.33040 
.33043 
.33046 
.33019 
.33053 
.32055 
.33058 
.32061 

60 
59 
58 
57 
56 
55 
54 
53 

+      1' 

0 

6 

7 

9.32900 
.32911 
.32918 
.32924 

.21333 
.21336 
.21339 
.21342 

9.33268 
.33274 
.33280 
.33286 

.21513 
.31515 
.31518 
.31531 

9.33629 
.33635 
.33641 
.33647 

.21693 
.31695 
.31698 
.31701 

9.33988 
.33994 
.34000 
.34006 

.31873 
.31875 

.31878 
.31881 

9.34346 
.34352 
.34358 
.34363 

+      2' 

9 

to 

11 

9.32930 
.32930 
.32942 
.32948 

.31345 
.2134$ 
.21351 
.21354 

9.33292 
.33298 
.33305 
.33311 

.31524 
.21527 
.21530 
.21533 

9.330.53 
.33659 
.33665 
.33671 

.31704 
.21707 
.21710 
.21713 

9.34012 
.34018 
.34024 
.34030 

.31884 
.31887 
.21890 
.21893 

9.34369 
.34375 
.34381 
.34387 

.33064 
.33067 
.32071 
.33074 

51 

50 
40 

+     3' 

IS 
U 
15 

9.32954 
.32960 
.32966 
.32972 

9.32978 
.32984 
.32990 
.32996 

.21357 
.21360 
.21363 
.21366 

9.33317 
.33323 
.33329 
.33335 

.21536 
.21539 
.21542 
.31545 

9.33677 
.33683 
.33689 
.33695 

.31716 
.31719 
.21722 
.21725 

9.34030 
.34042 
.34048 
.340.54 

.31896 
.31899 
.31903 
.31905 

9.34393 
.34399 
.34405 
.34411 

.33077 
.33080 
.33083 
.33086 

48 
47 
46 

45 

+      i' 
17 
IS 
19 

.21369 
.21372 
.21375 
.21378 

9.33341 
.33347 
.33353 
.33359 

.21548 
.21551 
.21554 
.21557 

9.33701 
.33707 
.33713 
.33719 

.31738 
.31731 
.31734 
.31737 

9.34060 
.34066 
.34072 
.34078 

.31908 
.21911 
.21914 
.21917 
.21930 
.21933 
.31936 
.31939 

9.34417 
.34423 
.34429 
.34435 

.33089 
.33093 
.33095 
.33098 

44 
43 

41  ■ 

+  5' 
21 

S3 

9.33002 
.33008 
.33014 
.33021 

.21381 
.21384 
.21387 
.31390 

9.33365 
.33371 
.33377 
.33383 

.31560 
.21563 
.31566 
.21569 

9.33725 
.33731 
.33737 
.33743 

.21740 
.31743 
.31746 
.31749 

9.34084 
.34090 
.34090 
.34102 

9.34441 
.34446 
.34452 
.34458 

.33101 
.33104 
.33107 
.23110 

40 
39 
38 
37 
S6 
35 
34 
33 
32 
31 
30 
29 

+     6' 

25 

27 

9.33027 
.33033 
.33039 
.33045 

.21393 
.21396 
.21399 
.21402 

9.33389 
.33395 
.33401 
.33407 

.21572 
.21575 
.21578 
.31581 

9.33749 
.33755 
.33761 

.33767 

.31753 
.31755 
.21758 
.21761 

9.34108 
.34114 
.34120 
.34120 

.31933 
.31935 
.21938 
.21941 

9.34464 
.34470 
.34476 
.34482 

.33113 
.33116 
.33119 
.33133 
.33135 
.33138 
.33131 
.22134 

+    r 

29 

so 

SI 

9.33051 
.33057 
.33063 
.33069 

.31405 
.21408 
.21411 
.21414 

9.33413 
.33419 
.33425 
.33431 

.31584 
.21587 
.21590 
.21593 
.31596 
.31599 
.31603 
.31605 

9.33773 

.33779 
.33785 
.33791 

.31764 
.31767 
.31770 
.31773 

9.34132 
.34137 
.34143 
.34149 

.31944 
.31947 
.31950 
.31953 

9.34488 
.34494 
.34.500 
.34500 

+  '8' 
S3 
S4 
S5 

9.33075 
.33081 
.33087 
.33093 

.21417 
.21420 
.21433 
.21436 

9.33437 
.33443 
.33449 
.33455 

9.33797 
.33803 
.33809 
.33815 

.31776 
.31779 
.31783 
.21785 

9..341.55 
.34161 
.34167 
.34173 

.31956 
.31959 
.31962 
.21965 

9.34512 
.34518 
.34524 
.34.529 

.22137 
.22140 
.22143 
.23146 

28 
27 
26 
25 
24 
23 

21 
20 
19 
IS 

n 

16 
15 

14 
13 

+  9' 

S7 
SS 
39 

9.33099 
.33105 
.33111 
.33117 

9.33123 
.33129 
.33135 
.33142 

.31439 
.21431 
.31434 
.31437 
.31440 
.31443 
.31446 
.21449 

9.33461 
.33467 
.33473 
.33479 

.21608 
.21611 
.21614 
.21617 

9.33821 
.33827 
.33833 
.33839 

.21788 
.21791 
.21794 
.21797 

934179 
.34185 
.34191 
.34197 

.21968 
.21971 
.21974 
.21977 

9.34535 
.34541 
.34547 
.34553 

.22149 
.22152 
.22155 
.22158 
.22161 
.22164 
.33167 
.33170 

+    IC 

41 
42 
43 

9.33485 
.33491 
.33497 
.33503 

.21620 
.21623 
.21636 
.21639 

9.33845 
.33851 
.33857 
.33803 

.31800 
.21803 
.31806 
.31809 
.21812 
.21815 
.21818 
.31821 

9.34203 
.34209 
.34215 

.34221 

.21980 
.21983 
.21986 
.21989 

9.34559 
.34565 
.34571 
.34577 

+    11' 

45 
46 
47 

9.33148 
.33154 
.33160 
.33166 

.31453 
.31455 
.31458 
.31461 

9.33509 
.33515 
.33521 
.33527 

.21633 
.31635 
.31638 
.31641 

9.33869 
.33875 
.33881 
.33887 

9.34227 
.34233 
.34239 
.34245 

.21992 
.21995 
.31998 
.33001 

9.34583 
.34.589 
.34595 
.34600 

.33173 
.33176 
.23179 
.33183 

+  12' 

49 
SO 
51 

9.33172 
.33178 
.33184 
.33190 

.21464 
.21467 
.21470 
.21473 

9.33533 
.33539 
.33545 
.33551 

.31644 
.31647 
.31650 
.31653 

9.33893 
.33899 
.33905 
.33911 

.21834 

.21837 
.31830 
.31833 

9.34251 
.34256 
.34262 
..3426S 

.33004 
.22007 
.33010 
.33013 

9.34606 
.34612 
.34618 
.34624 

9.34630 
.34636 
.34642 
.34648 

9.34654 
.34660 
.34606 
.34671 

.33185 
.33188 
.23191 
.33194 

1> 
11 
10 
9 
S 
7 
6 
5 
4 
3 
2 
1 

+    13' 

53 
54 
55 

9.33196 
.33202 
.33208 
.33214 

.21476 
.31479 
.31483 
.31485 

9.33557 
.33563 
.33569 
.33575 

.21656 
.21659 
.21662 
.31665 

9.33917 
.33923 
.33929 
.33935 

.31836 
.31839 
.31843 
.31845 

9.34274 
.34280 
.34286 
.34292 

.23016 
.33019 
.32023 
.32025 

.33197 
.23200 
.23303 
.23306 
.32309 
.23213 
.23315 
.33318 

+    14' 

57 
68 
59 

9.33220 
.33226 
.33232 
.33238 

.21488 
.21491 
.21494 
.21497 

9.33581 
.33587 
.33593 
.33599 

.31668 
.21671 
.31674 
.31677 

9.33941 
.33947 
.33953 
.339.59 

.21848 
.31851 
.21854 
.21857 

9.34298 
.34304 
34310 
..34310 

.22028 
.22031 
.22034 
.22037 

+  15' 

9.332;4 

.31500 

9.33605 

.21680 

9.o3.'>05 

.21860 

9.34322 

.23040 

9.34077 

.23331 

0 

20-r- 

7.9m 

;^i9/i  i<im 

20^ 

nm 

20* 

mm 

20'i 

;,5": 
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TABLE 

45. 

Haversims. 

s 

3h46m 

66°  W 

Sh  46^  56°  30' 

..'• .;;'" 

i6"  45' 

Sh  4sm  57°  (K 

Sf>.i9'« 

57°  15' 

s 

I-og.  Uav. 

Nat.  llav. 

Log.  Hav. 

Nat.  nav. 

Log.  Uav. 

-Nat.  IIuv. 

Log.  Uav. 

Xat.  Uav. 

Log.  Uav. 

^.•at  .Hav. 

0 

9.34677 

.22221 

9.35031 

.22403 

9.35383 

.22585 

T).35733 

.22768 

9.36081 

.2*2951 

60 

1 

.34683 

.2^2•^5 

.35037 

.22406 

.35389 

.22588 

.3.5738 

.22771 

.36086 

.22954 

69 

■i 

.346S9 

.22228 

.35043 

.22409 

.35394 

.22591 

.35744 

.22774 

.36092 

.22957 

68 

s 
+    1' 

.346U5 
9.34701 

.22231 
.22234 

.35049 
9.35054 

.zun 

.36400 

.22594 

.22598 

.35750 
9.3.5756 

.22777 

.-22780 

.36098 
9.36104 

.22960 
."22964 

67 
56 

.22415 

9.35406 

b 

.34707 

.22237 

.35060 

.22418 

.3.5412 

.22601 

.35762 

.-22783 

.36110 

.22967 

55 

6 

.34713 

.22240 

.35066 

.22421 

.35418 

.22604 

.35767 

.-22786 

.36115 

.22970 

54 

7 

.34719 

.22243 

.35072 

.22424 

.35424 

.22607 

.35773 

.22789 

.36121 

.22973 

53 

+   r 

9.34725 

.22246 

9.35078' 

.22427 

9.35429 

.226i0 

9.35779 

.22792 

9.36127 

.22976 

6i 

9 

.34730 

.22249 

.35084 

.22430 

.35435 

.22613 

.35785 

.22795 

.36133 

.22979 

61 

10 

.34736 

.22252 

.35090 

.22433 

.35441 

.22616 

.35791 

.-22799 

.36139 

.22982 

60 

It 

.34742 

.22255 

.35096 

.22437 

.35447 

.-22619 

.35797 

.22802 

.36144 

.22985 

49 

+  3' 

9.34748 

.22258 

9.35101 

.22440 

9.36453 

.-22622 

9.35802 

.-22805 

9.36150 

.22988 

48 

13 

.34754 

.22261 

.35107 

.22443 

.35459 

.-22625 

.35808 

.22808 

.36156 

.22991 

47 

14 

.34760 

.22264 

.35113 

.22446 

.36464 

.-22628 

.35814 

.22811 

.36162 

.22994 

46 

15 

.34766 

.22267 

.35119 

.22449 

.36470 

.22631 

.35820 

.22814 

.36167 

.22997 

46 

+      *' 

9.34772 

.22270 

9.35125 

.22452 

9.36476 

.22634 

9.35826 

.22817 

9.36173 

.23000 

44 

n 

.34778 

.22273 

.35131 

.22455 

.35482 

.22637 

.3.5831 

.2-2820 

.36179 

.23003 

43 

18 

.34784 

.22276 

.35137 

.22458 

.3,5488 

.22640 

.35837 

.22823 

.36185 

.23006 

42 

19 

.34789 

.22279 

.35143 

.22461 

.35494 

.22643 

.35843 

.22826 

.36191 

.23009 

41 

+     5' 

9.34795 

.22282 

"9.3M48' 

.22464 

9.35500 

.22646 

9.35849 

.2-2829 

9.36196 

.23012 

40 

21 

.34801 

.22285 

.35154 

.22467 

.35605 

.22649 

.3.5855 

.-22832 

.36202 

.23016 

39 

t2 

.34807 

.22288 

.35160 

.22470 

.35511 

.22652 

.35860 

.-2-2835 

.36208 

.23019 

38 

23 
+      6' 

.34813 

.22291 

.35166 

.22473 

.35517 

.22655 

.35866 

.22838 

.36214 

.23022 

37 

9.34819 

'.2":294 

9;35172 

.22476 

9.35523" 

.-22658 

9.35872 

.-2-2841 

9.36219 

.*23025 

36 

26 

.34825 

.22297 

.35178 

.22479 

.36529 

.22661 

.3.5878 

.'22844 

.36225 

.23028 

36 

26 

.34831 

.22300 

.35184 

.22482 

.36536 

.22664 

.35884 

.22,847 

.36231 

.23031 

34 

27 

.34837 

.22303 

.35189 

.22485 

.36540 

.22667 

.35889 

.nnso 

.36237 

.*230.34 

33 

+    r 

9.34843 

.22306 

9.35196 

.22488 

9.36646 

.22671 

9.3.5895 

:eiss3 

9.36243 

.230.37 

3i 

29 

.34848 

.22309 

.35201 

.22491 

.35552 

.22674 

.35901 

.22857 

.36248 

.23040 

31 

SO 

.34854 

.22312 

.35207 

.22494 

.35558 

.22677 

.35907 

.•2-2860 

.36-254 

.2.3043 

30 

31 

.34860 

.22315 

.35213 

.22497 

.36564 

.22680 

.36913 

.22863 

.3(i260 
9.36266 

.23046 
.23049' 

i9 

+     8' 

9.3486(i 

.22318 

9.35219 

.22500 

9.35570 

.22683 

9.35918 

.22866 

S3 

.34872 

.22321 

.35225 

.22503 

.35676 

.22686 

.3,5924 

.22869 

.36271 

.23052 

i'7 

34 

.34878 

.22324 

.35230 

.22506 

.36581 

.226,89 

,35930 

.22872 

.36277 

.23055 

i6 

35 

.34884 
9.34890 

.22327 

.22:wo 

.35236 
9.35242 

.22509 
.22512 

.36687 
9.35593 

.22692 
.•22695 

.35936 
9.3,5942 

.2-2875 

.22878 

.36-283 
9.36289 

.23058 
.23061 

'■24 

+     V 

37 

.34896 

.22333 

.35248 

.22515 

.36599 

.22698 

.35947 

.22881 

.36294 

.23065 

■23 

38 

.34901 

.223;{6 

.35254 

.22518 

.35604 

.22701 

.36953 

.2-28,84 

.36300 

.23068 

22 

39 

.31907 

.22340 

.35260 

.22522 

.35610 

.22704 

.36969 

.22887 

.36306 

.23071 

21 

+  w 

9.34913 

.22343 

9.35266 

.22525 

9.35616 

.22707 

9.3,5965 

.-2-2890 

9.36312 

.23074 

20 

41 

.34919 

.22346 

.35271 

.22528 

.3.5622 

.22710 

.3,5971 

.22893 

.363  is 

.23077 

V.' 

42 

.34i»25 

.22349 

.35277 

.22531 

.35628 

.22713 

.35976 

.22896 

.36323 

.230s(l 

43 

.34931 

.2-3352 

.36283 

.22534 

.3,5634 

.22716 

.35982 

.22899 

.36329 

.230S3 

1 . 

+    11' 

9.34937 

.22355" 

9.36289 

.22537 

9.35639 

.-22719 

9.35988 

.2*2902 

9.36:135 

.23086 

'lO' 

45 

.34943 

.22358 

.36295 

.22540 

.35645 

.227-22 

.35994 

.2-2905 

.36341 

.23089 

15 

46 

.34949 

.22361 

.35301 

.22543 

.3.5651 

.nvis 

.360(M) 

.-2*2908 

.36346 

.23092 

14 

47 

.349.54 

.22364 

.3.5307 

.22546 

.35657 

.22728 

.3(;(H)5 

.22912 

.36352 

.23095 

13 

+  12' 

9.34960 

.22367 

9.3.5312 

.22549 

'9.35663 

.22731 

9  36011' 

.•22915 

9.36358 

.23098 

12 

49 

.34966 

.22370 

.35318 

.22552 

.3.5669 

.2273.'> 

.36017 

.22918 

.36364 

.23101 

11 

SO 

.34972 

.22373 

.3.5324 

.22555 

.3,5674 

.2*273.8 

.3(i023 

.2*2921 

.36369 

.23104 

10 

51 

.34978 

.2*176 

.3.5330 

.22558 

.3,5680 

.22741 

.3602!! 

.2*2924 

.36375 

.23107 

9 

+    13'' 

'9.34981 

.22379 

9.3.5336 

.22561 

9.3.5686 

.22744 

9.36034 

.22927 

9.36381 

.23110 

S 

63 

.,34990 

.22382 

.3,5342 

.22564 

.35692 

.22747 

.3(1040 

.229.30 

.36387 

.23114 

7 

54 

.3499(; 

.VlViS 

.35348 

.22667 

.35698 

.22750 

.36046 

.2*2933 

.36392 

.23117 

6 

55 

.35002 

.22:w,s 

.3.5363 

.22570 

.35703 

.22753 

.3(»52 

.22936 

36398 

.23120 

6 

+    U' 

"9.3.'><K)7 

.22391 

9.3,5359 

.22573 

9.36709 

.22750 

9.360.58 

.2*2939 

9.36404 

.23123 

4 

67 

.3.5013 

.22394 

.3,5365 

.22576 

.35715 

.22759 

.36063 

.22942 

.36410 

.23126 

3 

SS 

..3.5019 

.22397 

.3.5371 

.22579 

.35721 

.22762 

.36069 

.2*2945 

.36415 

.23129 

i 

59 
+    15' 

.3.'-^)25 
"9.3,5031 

.•22400 
.22403 

.3.5377 
"9.3,5383 

.22582 
.22585 

.35727 
9.35733 

.2276.7 
.22768 

.36075 
9.3(W»1 

.-22948 
.22951 

.36421 
936427 

.23132 

1 

.23135 

0 

ivit 

,4m 

iut' 

I.t"' 

..... 

i'O* 

7;m 

^0*  JO" 

TABL?:  45. 
Haversines. 

[Page  857 

s 

S'i50'« 

57°  SO* 

Sit  Sim 

57°  45' 

J*  52"' 

58°  0' 

SfiSSm 

58°  15' 

Sh  54m  58°  30' 

. 

Log.  nav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Uav 

Njt.  llav. 

Log.  Hav. 

Nat.  Hav, 

Log.  Hav. 

Nat  Hav. 

0 
1 

■2 
3 

9.36427 
.36433 
.36439 
.36444 

.23135 
.33138 
.23141 
.23144 
.23147 
.23150 
.23153 
.23156 
.23160 
.23163 
.23166 
.23169 

9.36772 
.36777 
.36783 
.36789 

9.36794 
.36800 
.36806 
.36812 

9.36817 
.36823 
.36829 
.36834 

.23319 
.23322 
.23325 
.23329 
.23332 
,33335 
.33338 
.23341 
.23344 
.23347 
.23350 
.23353 

9.37114 
.37120 
.37126 
.37131 

.33504 
.33507 
.23510 
.23513 
.23516 
.23519 
.23523 
.23526 
.23529 
.23532 
.23535 
.23538 

9.37455 
.37461 
.37467 
.37472 

9.37478 
.37484 
.37489 
.37495 

9.37501 
.37506 
.37512 
.37518 

,23689 
.23692 
.23695 
.23699 
.23702 
.23705 
.23708 
.23711 
.23714 
.23717 
.23720 
.23723 

9.37794 
.37800 
.37806 
.37811 

9.37817 
.37823 
.37828 
.37834 

9.37840^ 
.37845 
.37851 
.37856 

.23875 

.23878 
.23881 
.23884 
.23887 
.33891 
.33894 
,33897 

60 
59 
58 
57 
56 
55 
54 
53 

+      1' 

5 
6 
7 

9.36450 
.364.56 
.36462 
.36467 

9.37137 
.37143 
.37148 
.371.54 

9.37160 
.37166 
.37171 
.37177 

+  2' 
9 

10 
11 

9.36473 
.36479 
.36485 
.36490 

.23900 
.23903 
.23906 
.23909 

51 
50 
49 

+     3' 

IS 
14 
15 

9.36496 
.36502 
.36.508 
.36513 

.23172 
.23175 
.23178 
.23181 

9.36840 
.36846 
.36852 
.36857 

.23356 
.23359 
.33363 
.33365 

9.37183 
.37188 
.37194 
.37200 

9.37205 
.37211 
.37217 
.37222 

.23541 
,23544 
,23547 
,23550 
,33553 
.23556 
.23560 
.23563 

9.37523 
.37529 
.37535 
.37540 

9.37546 
.37552 
.37.557 
.37563 

9.37569 
.37574 
.37580 
.37585 

.23726 
.23729 
.23733 
.23736 
.23739 
.23742 
.23745 
.23748 
,23751 
,23754 
.23757 
.23760 

9.37862 
.37868 
.37873 
.37879 

9.3788.5" 
.37890 
.37896 
.37902 

9.37907 
.37913 
.37918 
.37924 

.23912 
.23913 
.23918 
.23922 
.23925 
.23928 
.23931 
.23934 
.23937 
.23940 
.23943 
.23946 
.23950 
.23953 
.23956 
.23959 

48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
S5 
34 
33 

+   4' 
17 
18 
19 

9.36519 
.36525 
.36531 
.36536 

.23184 
.23187 
.23190 
.23193 
.23196 
,23199 
.23203 
.23206 

9.36863 
.36869 
.36875 
.36880 

9.36886' 
.36892 
.36897 
.36903 

9.36909 
.36915 
.36920 
.36926 

.23368 
.23373 
.33375 

.33378 

+     5' 

SI 

14 

9.36.542 
.36548 
.36554 
.36559 

.23381 
.23384 
.33387 
,23390 
.23393 
,23396 
,23399 
.23403 
.23405 
.23409 
.23412 
.23415 

9.37228 
.37234 
.37239 
.37245 

.23566 
.23569 
.23572 
.23575 

+   6' 

2o 
26 

27 

9.36565 
.36571 
.36577 
,.36582 

.23209 
.23212 
.23215 
.23218 

9.37251 
.37257 
.37262 

.37268 

.23578 
.23581 
.33584 
.33587 

9.37591 
.37597 
.37602 
.37608 

.23764 
.23767 
,23770 
,23773 

9.37930 
.37935 
.37941 
.37947 

9.379.52 
.37958 
.37963 
.37969 

9.37975 
.37980 
.37986 
.37992 

+    r 

29 
SO 
SI 

9.36588 
.36594 
.36.599 
.36605 

.23221 
.33224 
.23327 
.23230 
.23233 
.33336 
.33339 
.33242 

9.36932 
.36937 
.36943 
.36949 

9.37274 
.37279 
.37285 
.37291 

.23590 
.23594 
.23597 
.23600 

9.37614 
.37619 
.37625 
.37631 

9.37636 
.37642 
.37648 
.37653 

9.37659 
.37665 
.37670 
.37676 

,23776 
,23779 
,23782 
,23785 

,337M 
,33791 
.33795 
.23783 

.23962 
.23965 
.33968 
.23971 
.23974 
.23977 
.33981 
.23984 

32 
31 
SO 
29 
'28 
27 
26 
25 

+      8' 

ss 

S4 
So 

9.36611 
.36617 
.36622 
.36628 

9.36955 
.36960 
.36966 
.36972 

.23418 
.23421 
.23424 
.23427 
.23430 
.23433 
.23436 
.23439 

9.37296 
.37302 
.37308 
.37313 

.23603 
.33606 
.23609 
.23612 
.23615 
.23618 
•23631 
.23624 

+      9' 

S7 
38 
39 

9.36634 
.36640 
.36645 
.36651 

.23346 
.33349 
.23252 
.23255 

9.36977 
.36983 
.36989 
.36995 

9.37319 
.37325 
.37330 
.37336 

.23801 
.33801 
.33807 
.23810 

9.37997 
.38003 
.38008 
.38014 

9.3S020 
.38025 
.38031 
.38037 

.23987 
.23990 
.23993 
.23996 
.23999 
.24002 
.24005 
.24009 

24 
23 
22 
21 
20 
19 
18 
17 

+    W 

41 
42 
43 

9.36657 
.36663 
.36668 
.36674 

.23258 
.23261 
.23264 
.23267 

9.37000 
.37006 
.37012 
.37017 

.23442 
.23445 
.23449 
.23452 

9.37342 

.37347 
.373.53 
.373.59 

.23627 
.33631 
.33634 
.33637 

9.37682 
.37687 
.37693 
.37699 

.23813 
.23816 
.23819 
.23822 

+    11' 

4S 

46 
47 

9.36680 
.36686 
.36691 
.36697 

.33370 
.23273 
.23276 
,33379 

9.37023 
.37029 
.37034 
.37040 

.23455 
.23458 
.23461 
.23164 
.23467 
.23470 
.23473 
.23476 

9.37364 
.37370 
.37376 
.37382 

9.37387 
.37393 
.37399 
.37404 

,33640 
,33643 
,33646 
.23649 
.33653 
.33655 
.33658 
.23661 
.23665 
,23668 
.23671 
.23674 

9.37704 
.37710 
.37715 
.37721 

9.37727 
.37732 
.37738 
.37744 

9.37749 
.37755 
.37761 
.37760 

.23825 
.23829 
.23832 
.23835 
.23838 
.23841 
.23844 
.23847 
.23850 
.23853 
.23856 
.23860 

9.38042 
.38048 
.38053 
.38059 

.24013 
.34015 
.34018 
.24021 

16 
15 
14 
13 

+  12' 

49 
50 
51 

9.36703 
.36708 
.36714 
.36720 

.23383 
.23285 
.23289 
.33393 

9.37046 
.37052 
.37057 
.37063 

9.38065 
.38070 
.38076 
.38081 

9.38087" 
.38093 
.38098 
.38104 

9.38110 
.38115 
.38121 
.38126 

9.38132 

.24024 
.24027 
.24030 
.24033 
.24036 
.24040 
.24043 
.24046 
.24049 
.24052 
.24055 
.24058 
.24061 

12 
11 
10 
9 
8 
7 
6 
5 
4 
3 

1 
0 

+  13' 

53 
54 
55 

9.36726 
.36731 
.36737 
.36743 

.23395 
.23298 
.23301 
.23304 

9.37069 
.37074 
.37080 
.37086 

.23479 
.23483 
.23486 
.23489 

9.37410 
.37416 
.37421 
.37427 

+    14' 

57 
58 
59 

9.36749 
.36754 
.36760 
.367^6 

.23307 
.23310 
.23313 
.23316 

9.37091 
.37097 
.37103 
.37109 

9.37114 

.23492 
.23495 
.33498 
.23501 
.33504 

9.37433 
.37438 
.37444 
.374.50 

9.374.55 

.23677 
.23680 
.23683 
.23686 
.23689 

9.37772 
.37778 
.37783 
.37789 

.23863 
.23866 
.23869 
.23872. 
.23875 

+    15' 

9.36772 

.23319 

9.37794 

20>'9'n 

20h  5™ 

2(A 

7m 

20h  em 

20h  .3"' 
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T^iBLE 

45. 

Haversinee. 

s 

J'155'" 

58°  45' 

5ft  56m  6»°  C 

3li57m 

69°  15' 

5»  5*™  59°  SO' 

5»5&"> 

59°  45' 

s 

Log.  Uav. 

Nat.  Hav. 

Log.  nav. 

Nat.  Uav. 

Log.  Hav. 

Nat  Hav. 

Log.  Hav. 

Nat.  Uav. 

Log.  Hav. 

Nat.llav. 

0 

9.3S13li 

.24061 

9.38468 

.24248 

9.38802 

.24435 

0,39134 

.24633 

9.39465 

.24811 

60 

1 

.38138 

.24064 

.38473 

.24251 

.38807 

.24438 

,39140 

.24626 

.39470 

.24S14 

59 

o 

.38143 

.24068 

.38479 

.24254 

.38813 

.24442 

.39145 

.24629 

.39476 

.24818 

.5*' 

S 

.38149 
9.;iSl.")4 

.24071 
.24074 

.38485 
9.38490 

.24257 
.24261 

.38819 
9.38824 

.24445 
.24448 

.39151 

.24632 
.24636 

.39481 
9.39487 

.24821 
.24824 

57 
50 

+   1' 

9.39156 

5 

.3SliiO 

.24077 

.38496 

.24264 

.38830 

.24451 

.39162 

.24639 

.39492 

.24827 

55 

e 

.381(;U 

.24080 

.38.501 

.21267 

.38835 

.24154 

.39167 

.24642 

.39498 

.24830 

54 

1 

.38171 

.24083 

.38.507 

.24270 

.38841 

.24457 

.30173 

.246« 

.30503 

.24833 

53 

+  2' 

9.38177 

.24086 

9.3S512 

".242J3 

9.38846" 

.24460 

9.39178 

.24648' 

9.30509 

.24836' 

52 

9 

.38182 

.24089 

.38518 

.24276 

.38852 

.24463 

.39184 

.24651 

.39514 

.24840 

51 

10 

.38188 

.24092 

.38524 

.24279 

.38857 

.24467 

.39189 

.24654 

.39520 

.24843 

50 

11 

.38194 

.24096 
.24099 

.38529 
9.38.535 

.24282 
.24286 

.38863 
9.38868 

.24470 
.24473 

.39195 
9.39201 

.24658 
.24661 

.39525 
9.30.531 

.24846 
.24849 

49 
4Ji 

+  3' 

9.38199 

13 

.38205 

.24102 

.38540 

.24289 

.38874 

.24476 

.39206 

.24664 

,30.536 

.24852 

47 

14 

.38210 

.24105 

.38546 

.24292 

.38880 

.24479 

.39212 

.24667 

.39.542 

.24855 

46 

15 

.38216 

.24108 

.38.551 

.24295 

.38885 

.24482 

.39217 

.24670 

.39.547 

.24858 

45 

+     i' 

9.3S222 

.24111 

9.38.557 

.24298 

9.38891 

.24485 

9.39223 

.24873 

9.39.5.53 

.24862 

44 

17 

.38227 

.24114 

.38563 

.24301 

.38896 

.24488 

.39228 

.24676 

.39558 

.24865 

4.i 

IS 

.38233 

.24117 

.38568 

.24304 

.38902 

.24492 

.39234 

.24680 

.30564 

.24868 

42 

19 

.38239 
9.38244 

.24120 
.24124 

.38574 
9.38579 

.24307 
.24310 

.38907 
9.38913 

.24495 
.24498 

.39239 
9.39245 

.24683 
.24686 

.39.569 
"9:39575 

.24871 
.24874 

41 
40 

+      5' 

21 

.382.50 

.24127 

.38585 

.24314 

.38918 

.24S01 

.39250 

.24689 

.39580 

.24877 

39 

--' 

.38255 

.24130 

.38590 

.24317 

.38924 

.24504 

.39256 

.24692 

.39586 

.24880 

38 

i'.? 

.38261 
9.38267 

.24133' 
.24136 

.38596 
9.38602 

.24320 
.24323 

.38929 
9.38935 

.24507 
.24510 

.39261 
9.39267 

.24695 
.24898 

.39591 
9.39597 

.24884 

.24887 

37 
36 

+  6' 

^'5 

.38272 

.24139 

.38607 

.24326 

.38941 

.24514 

.39272 

.24701 

.39602 

.34890 

35 

26 

.38278 

.24142 

.38613 

.24329 

.38946 

.24517 

.39278 

.24705 

.39608 

.24893 

34 

27 

.38283 

.24145 

.38618 

.24332 

.38952 

.215-'0 

,30L"<:i 

.24708 

,30613 

.24896 

33 

+    r 

9.38289 

.24148 

9~.38624^ 

.24335 

9.38957 

.24.523 

o.:'.OLN',/ 

.24711 

9.30619 

.24899 

St 

S9 

.38295 

.24152 

.38629 

.24339 

.38963 

.24526 

,:'.o-jo4 

.24714 

,39624 

.24902 

31 

SO 

.38300 

.24155 

.38635 

.24312 

.38968 

.24529 

,39300 

.24717 

,39630 

.24906 

SO 

31 

.38306 
9.38311 

.24158 
.24161 

.38641 
9.38646 

.24345 
.24348 

.38974 
9.38979 

.24532 
.24535 

,39305 
9,39311 

.24720 
.24723 

,39635 
9,30641 

.24909 
.24912' 

i9 

ts 

+     8' 

33 

.38317 

.24164 

.386.52 

.24.351 

.38985 

.24539 

,39316 

.24727 

.30646 

.24916 

17 

34 

.38322 

.24167 

.38657 

.24354 

.38990 

.24542 

,39322 

.24730 

.39652 

.24918 

16 

35 

.38328 
9.38334 

.24170 
.24173 

.38663 
9.38668 

.24357 
.24360 

.38996 
9.39002 

.24545 
.24548 

,39327 
9,39333 

.247*1 
.24738" 

.39657 
9.39663 

.34931 
.24934 

ts 

+   9' 

U 

37 

.38339 

.24176 

.38674 

.24364 

.39007 

.24551 

,39338 

.24739 

.39668 

.34938 

ts 

SS 

.38345 

.24180 

.38680 

.24367 

.39013 

.24551 

.39344 

.24743 

.39674 

.34931 

ti 

39 

.38350 

.24183 

.38685 

.24370 

.3901^ 

.24557 

.39349 

.24746 

.39679 

.34934 

tl 

+  10' 

9,38356 

.24186 

9.38691 

.24373 

9.39024 

.24560 

9.393.5.5 

.24749 

9.39685" 

.24937 

to 

41 

.38362 

.24189 

.38696 

.24376 

.39029 

.24564 

..39360 

.24753 

.39690 

.34940 

19 

42 

.38367 

.24192 

.38702 

.24379 

.39035 

.24567 

.39366 

.24755 

.39695 

.34943 

IS 

43 

.38373 
9.38378 

.24195 
.24198 

.38707 
9.38713 

.24382 
.24*85 

.39040 
9.39046 

.24570 
.24573 

.30371 
9.39377 

.24758 
.24761 

.39701 
"9.39706' 

.34946 
.24950 

n 

16 

+  U' 

->.v 

.38384 

.24201 

.38719 

.24388 

.39051 

.24576 

.39382 

.24764 

.39712 

.34953 

15 

46 

.38390 

.24204 

.38724 

.24392 

.30057 

.24579 

.39388 

.24767 

.39717 

.34956 

14 

47 

.38395 

.24208 

.38730 

.2139.1 

.39062 

.24582 

.3939S 

.24770 

.39723 

.24959 

13 

+  ir 

9.38401 

.24211 

9.38735 

.2139S 

9.3'H)(;8 

'.245S6 

9.303!)9" 

.24774 

9,39728" 

.24962 

ti 

49 

.3>^406 

.24214 

.38741 

.24401 

.3<)():3 

.24589 

.30104 

.24777 

,39734 

.24965 

11 

50 

.3S412 

.24217 

.38746 

.24404 

.39079 

.24592 

.30410 

.24780 

,39739 

.24969 

10 

51 

.38418 

.24220 

.38752 

.24407 

.390,85 

.24595 

.30415 

.24783 

,30745 

.24972 

9 

+  laT 

9.38423 

.24223 

9.38757 

.24410 

9.39091) 

.24698 

9.39421 

.24786 

9,30750 

.24975" 

s 

5o' 

.38429 

.24226 

.38763 

.24413 

.39096 

.24601 

,39426 

.24789 

,39756 

.24978 

7 

5^ 

.38434 

.24229 

.38769 

.24417 

.39101 

.24604 

,30432 

.24792 

.39761 

.24981 

6 

55 

.3.8440 

.24233 

.38774 

.24420 

.39107 
9.39112 

.24607 
.24611- 

,30437 
9.30443 

.24798 
■ .24799 

.39767 

0:107:2 

.^^^9'<^ 

.34987 

5 
4 

+  14' 

it.iNllV 

.24236 

9  ii'^THO 

.24423' 

.'i? 

.3SI.->1 

.242.19 

.:'s7^^ 

.'4120 

.39118 

.24614 

,30448 

.24803 

.3:t77.'s 

.-,'4991 

3 

.5i' 

.3S  1.57 

.24243 

.:'.s7;m 

.>442» 

.39123 

.24617 

,39454 

.24805 

.307>;:; 

.31994 

i 

59 

.38162 

.21245 

.3S7!lii 

.24433 

.39129 

.24630 

.394.59 

.24S08 

.;i;i:s't 

.24997 

1 

+    15' 

9.38468" 

.24248 

9,.i><S().' 

.24435 

9.39134 

.24633 

0  30165 

.24811 

"9.3;«r!M 

.35000 

0 

~~^fc 

-(•» 

2i)>^ 

.•>"' 
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s 

4>'0'n 

60"  0' 

4h  im  60°  15' 

-fA  2m  60°  30' 

4»  Sm  60°  45' 

4h4m 

61°  0' 

. 

I^g.  Uav. 

Xat.Hav, 

Log,  nav. 

Nat.nav. 

Log.  Uav. 

Nat,  Uav, 

Log.IIav. 

Nat.  Hav. 

Log.  Uav. 

Nat.  nav. 

0 

1 

3 

9.39794 
.39799 
.39805 
,39810 

.25000 
.25003 
.25006 
.25009 

9,40121 
,40127 
.40132 
.40138 

.25189 
.25192 
.25195 
.25199 
.25203 
.25205 
.25208 
.25211 

9.40447 
.40453 
.40458 
.40463 

.25379 
.25383 
.25385 

.25388 

9.40771 
.40777 
.40782 
.40787 

.25569 
.25572 
.25575 

.25578 

9.41094 

.41099 
.41105 
.41110 

.25760 
.25763 
.25766 
.25769 

60 
59 
5S 
57 

+      1' 

5 
6 

7     . 

9.39816 
.39821 
.39827 
.39832 

.25013 
.25016 
.25019 
.25022 

9.40143 
.40149 
.40154 
.401.59 

9.40469 
.40474 
.40480 
.40485 

.25391 
.25395 
.25398 
.25401 

9,40793 
.40798 
.40804 
,40809 

.25582 
.25585 

.25588 
.25591 

9.41115 
.41121 
.41120 
.41131 

.25772 
.25775 
.25779 
.25782 

56 
55 
64 
53 

+      V 
9 
10 
11 

9.39838 
.39843 
.39849 
.39854 

.25025 
.25028 
.25032 
.25035 
.25038 
.25041 
.25044 
.25047 

9.40165 
.40170 
.40176 
.40181 

.25214 
.25218 
.25221 
.25224 
.25227 
.25230 
.25233 
.25237 

9.40490 
.40496 
.40.501 
.40507 

.25404 
.25407 
.25410 
.25414 
.25417" 
.25420 
.25423 
.25426 

9,40814 
,40820 
,40825 
,40831 

9.40836 
.40841 
.40847 
.408.52 

.25594 
.25597 
.25601 
.25604 

9,41137 
,41142 
,41147 
,41153 

.25785 

.25788 
.25791 
.25795 

51 
50 
49 

+     3' 

13 
14 
15 

9.39860 
.39865 
.39871 
.39876 

9.40187 
.40192 
.40198 
.40203 

9.40512 
.40518 
.40.523 
.40.528 

.25607 
.25610 
.25613 
.25617 

9,41158 
,41163 
,41169 
,41174 

.25798 
.25801 
.25804 
.25807 

48 
47 
46 
45 

+      4' 

17 
IS 
19 

9.39881 
.39887 
.39892 
.39898 

.25050 
.25054 
.25057 
.25060 

9.40208 
.40214 
.40219 
.40225 

.25240 
.25243 
.25246 
.25249 

9.40534 
.40539 
.40545 
.40550 

.25429 
.25433 
.25436 
.25439 

9.40858 
.40863 
.40868 
.40874 

.25620 
.25623 
.25626 
.25629 

9,41180 
,41185 
,41190 
,41196 

.25810 
.25814 
.25817 
.25820 

44 
43 
42 
41 

+      5' 

'  21 
22 
23 

9.39903 
.39909 
.39914 
.39920 

.25063 
.25066 
.25069 
.25072 

9.40230 
.40236 
.40241 
.40246 

.25252 
.25255 
.25259 
.25262 

9.405.55 
.40561 
.40566 
.40572 

.25442 
.25445 
.25448 
.25452 

9.40879 
.40884 
.40890 
.40895 

.25632 
.25636 
.25639 
.25642 

9,41201 
,41206 
,41212 
,41217 

.25823 
.25826 
.25830 
.25833 
.25836 
.25839 
.25842 
.25845 

40 
39 
SS 
37 
36 
35 
34 
S3 

+      6' 

25 
26 
27 

+    r 

29 

?o 

31 

9.39925 
.39931 
.39936 
,39942 

.25076 
.25079 
.25082 
.25085 

9.40252 
.40257 
.40263 
.40268 

.25265 
.25268 
.25271 
.25274 

9.40577 
.40582 
.40.588 
.40593 

.25455 
.25458 
.25461 
.25464 

9.40900 
.40906 
.40911 
40917 

.25645 
.25648 
.25651 
.25655 

9,41222 
,41228 
.41233 
,41238 

9.39947 
.399.52 
.39958 
.39963 

.25088 
.25091 
.25095 
.25098 

9.40274 
.40279 
.40284 
.40290 

.25278 
.25281 
.25284 
.25287 

9.40599 
.40604 
.40609 
.40615 

.25467 
.25471 
.25474 
.25477 

9.40922 
.40927 
,40933 
,40938 

.25658 
.25661 
.25664 
.25667 
.25671 
.25674 
.25677 
.25680 

9.41244 
,41249 
.41254 
.41260 

.25849 
.25852 
.25855 

.25858 

32 
31 
SO 
29 

+     8' 
33 
.      34 
35 

9.39969 
.39974 
.39980 
.39985 

.25101 
.25104 
.25107 
.25110 
.25113 
.25117 
.25120 
.25123 

9.40295 
.40301 
.40.306 
.40312 

.25290 
.25293 
.25297 
.25300 

9.40620 
.40626 
.40631 
.40636 

.25480 
.25483 
.25487 
.25490 

9,40943 
.40949 
.40954 
.40960 

9.41265 
.41270 
.41276 
.41281 

.25861 
.25865 
.25868 
.25871 

2S 
27 
26 
25 

+      9' 

37 
38 
39 
+    W 
41 
42 
4-3 

9.39991 
.39996 

.40002 
.40007 

9.40317 
.40322 
.40328 
.40333 

.25303 
.25306 
.25309 
.25312 

9.40642 
.40647 
.40653 
.40658 

.25493 
.25496 
.25499 
.25502 

9.40965 
,40970 
,40976 
,40981 

.25683 
.25686 
.25690 
.25693 

9.41287 
.41292 
.41297 
.41303 

.25874 
.25877 

.25880 

.25884 

24 
23 

Tl 

9.40012 
.40018 
.40023 
.40029 

.25126 
.25129 
.25132 
.25136 

9.40339 
.40344 
.40350 
.403.55 

.25316 
.25319 
.25322 
.25325 

9.40663 
.40669 
.40674 
.40680 

.25506 
.25509 
.25512 
.25515 

9,40986 
,40992 
,40997 
,41003 

.25696 
.25699 
.25702 
.25705 

9.4130S 
.41313 
.41319 
.41324 

.25887 
.25890 
.25893 
.25896 

20 
19 

18 

n 

+    11' 

45 

46 
47 

9.40034 
.40040 
.40045 
.40051 

.25139 
.25142 
.25145 
.25148 

9.40360 
.40366 
.40371 
.40377 

.25328 
.25331 
.25335 
.25338 

9.40685 
.40690 
.40696 
,40701 

.25518 
.25521 
.25525 
.25528 

9,41008 
,41013 
.41019 
.41024 

.25709 
.25712 
.25715 
.25718 

9.41329 
.413.35 
.41340 
.41345 

.25900 
.25903 
.25906 
.25903 

16 
15 
14 
13 

+    12' 

49 
50 
51 

9,40056 
,40062 
,40067 
,40072 

.25151 
.25154 
.25158 
.25161 

9.40382 
.40388 
.40393 
.40398 

.25341 
.25344 
.25347 
.25350 

9.40707 
.40712 
.40717 
.40723 

.25531 
.25534 
.25537 
.25540 

9.41029 
,41035 
,41040 
,41046 

.25721 
.25724 
.25728 
.25731 

9.41351 
.41.356 
.41361 
.41367 

.25912 
.25915 
.25919 
.25922 

12 
11 
10 
9 
S 
7 
6 
5 
4 
3 

~1 
0 

+    13' 

53 
54 
55 

9.40078 
.40083 
.40089 
.40094 

.25164 
.25167 
.25170 
.25173 

9.40404 
.40409 
.40415 
.40420 

.25354 
.25357 
.25360 
.25363 

9.40728 
.40734 
.40739 
.40744 

.25544 
.25547 
.25550 
.25553 

9,41051 
,410.56 
,41062 
,41067 

.25734 
.25737 
.25740 
.25744 

9.41372 
,41377 
,41383 
,41388 

.25925 
.25928 
.25931 
.25935 

+    14' 

57 
55 
59 

9.40100 
.40105 
.40111 
.40116 

.25177 
.25180 
.25183 
.25186 

9.40425 
.40431 
.40436 
.40442 

.25366 
.25369 
.25372 
.25376 

9.40750 
.40755 
.40761 
.40766 

9.40771 

.25556 
.25559 
.25563 
.25566 
.25569 

9,41072 
,41078 
.41083 
.41088 

9.41094 

.25747 
.25750 
.25753 
.25756 
.25760 

9,41393 
,41399 
,41404 
,41409 

9.41415 

.25938 
.25941 
.25944 
.25947 
.25951 

+    15' 

9.40121 

.25189 

9.40447 

.25379 

191^  59'^ 

19^5Sm 

19h 

57m 

19h 

56™ 

19h  5.;m 

21594°— 14- 
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TABLE  45. 
Haversines. 

s 

4>^  5'"  61"  15' 

4it  m  61°  30' 

4»  7">  6V  45' 

4'^s^ez°o' 

4"  Sra  62=  15' 

60 
.59 
oS 
J7 

55 
64 
.5.3 
5-' 
.51 
50 
49 
4<--' 
47 
4'.' 
45 
44 
4-i 
4.' 
41 
4" 
.?,■» 

.57 
.Sli 
.■15 
S4 
33 
3.' 
31 
.SO 
-'.'' 

Log.  Hav. 

Nat.  Uav, 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav, 

Log.  Uav. 

Nat.  Hav. 

Log.  Uav. 

Nat.  Uav, 

0 

1 
g 

s 

9.41415 
.41420 
.41425 
.41431 

.25951 
.25954 
.25957 
.25960 
.25963 
.25966 
.25970 
.25973 

9.41734 
.41739 
.41745 
.41750 

9.41755 
.41701 
.41706 
.41771 

.26142 
.26145 
.26148 
.26152 
.26155 
.26158 
.26161 
.26164 

9.42052 
.42057 
.42002 
.42008 

9.42073' 
.42078 
.42083 
.42089 

.26334 
.26337 
.2C340 
.26344 
.26347 
.26350 
.26353 
.26356 

9.42368 
.42373 
.42378 
.42384 

9.42389 
.42394 
.42399 
.42405 

.2*526 
.26530 
.26533 
.26536 

9.42682 

.42688 
.42693 
.42698 
9.42703 
.42709 
.42714 
.42719 

.26719 
.26722 
.26726 
.26729 
.26732 
.26735 
.26739 
.26742 

+    r 

6 
6 
7 

9.4143G 
.41441 
.41447 
.41452 

.26539 
.26543 
.26546 
.26549 

+    r 

9 
10 
11 

9.41457 
.41463 
.41468 
.41473 

9.41479 
.41484 
.41489 
.41495 

.25976 
.25979 
.25982 
.25986 
.25989 
.25992 
.25995 
.25998 
.26002 
.26005 
.26008 
.26011 
.26014 
.26017 
.26021 
.26024 
.26027 
.26030 
.26033 
.26037 
.26040 
.26043 
.26046 
.26049 
.26053 
.26056 
.20059 
.26062 
.26065 
.26069 
.26072 
.26075 

9.41770 
.41782 
.41787 
.41792 

9^41798 
.41803 
.41S0S 
.41814 

9.41819 
.41824 
.41829 
.41835 

9.41840 
.41845 
.41851 
.41850 

9.41861 
.41867 
.41872 
.41877 

9.41882 
.41888 
.41893 
.41898 

9.41904 
.41909 
.41914 
.41920 

9.41925 
.41930 
.41935 
.41941 

.26168 
.26171 
.26174 
.26177 
.26180 
.26184 
.26187 
.26190 
.26193 
.26196 
.26200 
.26203 
.26206 
.26209 
.26212 
.26216 
.26219 
.26222 
.26225 
.262'.>8 
.26232 
.2623.5 
.26',»3.8 
.26241 
.26','44 
.26248 
.26251 
.26254 
.26257 
.26-;60 
.26264 
.26267 

9.42094 
.42099 
.42105 
.42110 

9.42115 
.42120 
.42126 
.42131 

9.42136 
.42141 
.42147 
.42152 

9.42157 
.42103 
.42108 
.42173 

9.42178 
.42184 
.42189 
.42194 

9.42199 
.42205 
.42210 
.42215 

9.42221 
.42226 
.42231 
.42236 

9^42242 
.42247 
.42252 
.422.".7 

.26360 
.26363 
.26366 
.26369 

9.42410 
.42415 
.42420 
.42426 

9,42431 
,42436 
,42441 
.42447 

.26552 
.26555 
.26559 
.26562 
.26565 
.26568 
.26571 
.26575 

9.42724 
.42730 
.42735 
.42740 

9.4274.5 
.427.50 
.42756 
.42761 

'9.42'760 
.42771 
.42777 
.42782 

.26745 
.26748 
.26751 
.26755 
.26758 
.26761 
.26764 
.26768 
.26771 
.26774 
.26777 
.26780 
.26784 
.26787 
.26790 
.26793 

+     3' 
IS 
14 
15 

.26372 
.26376 
.26379 
.26382 
.26385 
.26389 
.26392 
.26395 
.26398 
.26402 
.26405 
.26408 
.26411 
.26414 
.26417 
.26421 
.26424 
.26427 
.26430 
.26433 
.26437 
.26440 
.26443 
.26446 
.26449 
26453 
.26456 
.26459 

+     *' 

n 

18 
19 

9.41500 
.41505 
.41611 
.41510 

9.42452 
.42457 
.42462 
.42468 

9.42473 
.42478 
.42483 
.42489 

9.42494 
,42499 
,42.504 
.42510 

9.42515 
.42520 
.42525 
.42531 

9,42.530' 
,42541 
,42540 
.42552 

9.42557 
.42.562 
.42567 
.42573 

.26578 
.26581 
.26584 
.26587 

+      6' 
SI 

gg 
gs 

9.41521 
.41527 
.41532 
.41537 

.26591 
.26594 
.26597 
.26600 

9.42787 
.42792 
.42797 
.42803 

+  V 

S6 
gj 

9.41543 
.41.548 
.41553 
.41559 

.26604 
.26607 
.26610 
.26613 
.26616 
.26620 
.26623 
.26626 
.26629 
.26632 
.26636 
.26639 

9.42808 
.42813 
.42818 
.42824 

9.42829 
.42834 
.42839 
.42844 

9.42850' 
.42855 
.42^611 
,42865 

.26797 
.26800 
.26803 
.26806 
.26809 
.26813 
.26816 
.26819 
.26822 
.26826 
.20829 
.268.12 
.26835 
.26838 
.26842 
.26*45 

+  T 
19 
30 
SI 

9.41564 
.41569 
.41575 
.41580 

+     8' 
SS 
S4 
SB 

9.41585 
.41590 
.41.596 
.41001 

9.41006 
.41612 
.41617 
.41622 

+     y 
37 
38 
39 

.26642 
.26645 
.26649 
.26652 

9,42870 
.42870 
.42.S.<il 
.42886 

+    IV 
41 
4g 
43 

9.41028 
.41033 
41038 
.41044 

.26078 
.26081 
.26085 
.26088 

9.41946 
.41951 
.419.57 
.41962 

.26270 
.26273 
.26276 
.26280 

9.42263 
.42268 
.42273 
.•12278 

.26462 
.26465 
.26169 
.26472 

9.42578 
.42583 
.42588 
.42593 

.26655 
.266n 
.26861 
.26665 
.26668 
.26671 
.26674 
.26677 
.26681 
.26684 
.26687 
.26690 

9.42!<91 
.42897 
.42902 
.42907 

9.42912 
.42917 
.42923 
.42928 

'9742!T;W 
.42938 
.42943 
.42949 

.26848 
.26851 
.26855 
.26.858 
.26861 
.26864 
.26867 
.26871 
.26874 
.26877 
.26.>iS0 
.268.83 
.26887 
.26sftO 
.2as93 
.2(i«i96 
.26900 
.26903 
.26906 
.26909 
.26913 

19 
/,v 

/: 

11! 
15 

It 

l.i 

n' 
11 

10 
9 

'', 

1 
0 

+    U' 

4S 
46 
47 

9.41649 
.416.54 
.41600 
.41665 

9.41670 
.41676 
.41681 
.41080 

0.41092 
.41697 
.41702 
.41707 

9.41713 
.41718 
.41723 
.41729 

0.41734 

.26091 
.26094 
.26097 
.26101 
.26104 
.26107 
.26110 
.26113 
.26117 
.26120 
.26123 
.26128 
.26129 
.26132 
.26136 
.26139 
.28142 

9.41967 
.41972 
.41978 
.41983 

9.419,<S 
.41994 
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.45094 
.45099 

9.4.51(M 
.45109 
.45114 
.45119 

9. 15124 
.45129 
.45134 
.45139 

9.45144 

+    12' 

49 
SO 
51 

9.447S1 
.44786 
.44791 
.44796 

+  13' 

53 
54 
55 

9.44801 
.44807 
.44812 
.44817 

.28055 
.28059 
.28062 
.28065 

+    14' 

57 
SS 
59 

9.44822 
.44827 
.44832 
.44837 

.28068 
.28072 
.28075 
.28078 
.28081 

9.4.5420 
.45431 
.454,36 
.45441 

9.45446 

.28461 
.28465 

.28468 
.28471 

9.4572.-. 
.45730 
.45735 
.45740 

.isciS 
.■•S6fi' 

.■»s«fi.-. 

.2Sfias 
.28672 

;i  11)02:'. 
, 1002s 
.li;o,i:i 
.  l''.o:l,s 

!),|i;oi:i 

+    1«' 

9.44842 

.28474 

9.45745 

,9h  4.(m 

/9* 

.(.?"> 

19>t 

.(*m 

;9*4/n. 

;9» 

40m 

TABLE  45. 
Havcraines. 
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s 

4^  2m  65°  C 

4hojm 

65°  15' 

^h  «gm 

65°  30' 

4^^  23^  65°  45' 

4ho4^ 

66°  0' 

3 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Ijog.  Hav. 

Nat.  Hav. 

Log.  Hav, 

Nat.  Hav, 

Log.  Hav. 

Nat.  Hav 

0 

1 

3 

9.46043 
.46048 
.46053 
.46058 

.28869 
.28872 
.288J6 
.28879 

9.46340 
.46345 
.46350 
.46355 

.29067 
.29070 
.29074 
.29077 
.29080 
.29084 
.29087 
.29090 
.29093 
.29097 
.29100 
.29103 
.29107 
.29110 
.29113 
.29117 

9.46635 
.46640 
.46645 
.46650 

.29265 
.29269 
.29272 
.29275 
.29279 
.29282 
.29285 
.29289 
.29292 
.29295 
.29298 
.29302 
.29305 
.29308 
.29312 
.29315 

9.46929 
.46934 
.46939 
.46944 

9.46949 
.40954 
.469.59 
.46903 

9.46968 
.46973 
.46978 
.46983 

9.46988 
.46993 
.46998 
.47003 

.29464 
.29467 
.29471 
.29474 

9.47222 
.47227 
.47231 
.47236 

.29663 
.29666 
.29670 
.29673 
.29676 
.29680 
.29683 
.29686 
.29690 
.29693 
.29696 
.29700 

60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 

+      1' 

5 
6 
7 

9.46063 
.46068 
.46073 
.46078 

.28882 
.28886 
.28889 
.28892 

9.46360 
.46365 
.46370 
.46375 

9.46380 
.46384 
.46389 
.46394 

9.46399 
.46404 
.46409 
.46414 

9.40655 
.46660 
.46665 
.46670 

9.46675 
.40680 
.46684 
.46689 

9.46694 
.46699 
.46704 
.46709 

.29477 
.29481 
.29484 
.29487 
.29491 
.29494 
.29497 
.29501 
.29504 
.29507 
.29510 
.29514 

9.47241 
.47246 
.47251 
.47256 

+     V 
9 
10 
11 

9.46083 
.46088 
.46093 
.46098 

.28895 
.28899 
.28902 
.28905 
.28909 
.28912 
.28915 
.28918 

9.47261 
.47266 
.47270 

.47275 

+     3' 

IS 
14 
15 

9.46103 
.46108 
.46113 
.46118 

9.47280 
.47285 
.47290 
.47295 

.29703 
.29706 
.29710 
.29713 

48 
47 
48 
45 

+      i' 
17 
18 
19 

9.46123 
.46128 
.46132 
.46137 

.28922 
.28925 
.28928 
.28932 
.28935 
.28938 
.28942 
.28945 

9.40419 
.46424 
.46429 
.46434 

.29120 
.29123 
.29126 
.29130 

9.46714 
.46719 
.46724 
.46729 

.29318 
.29322 
.29325 
.29328 
.29332 
.29335 
.29338 
.29341 

9.47007 
.47012 
.47017 
.47022 

9.47027 
.47032 
.47037 
.47042 

.29517 
.29520 
.29524 
.29527 

9.47300 
.47304 
.47309 

.47314 

.29716 
.29720 
.29723 
.29726 

44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 

32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 

+     5' 

SI 

22 
SS 

9.46142 
.46147 
.46152 
.46157 

9.46439 
.40444 
.46448 
.46453 

.29133 
.29136 
.29140 
.29143 

9.46733 
.40738 
.40743 
.46748 

.29530 
.29534 
.29537 
.29540 

9.47319 
.47324 
.47329 
.47334 

9.47338 
.47343 
.47348 
.47353 

.29730 
.29733 
.29736 
.29740 
.29743 
.29746 
.29750 
.29753 

+   6' 

25 
26 

27 

9.46162 
.46167 

.46172 
.46177 

.28948 
.28952 
.28955 
.28958 
.28961 
.28965 
.28968 
.28971 

9.46458 
.46463 
.46468 
.40473 

9.4647S 
.46483 
.46488 
.46493 

.29146 
.29150 
.29153 
.29156 
.29160 
.29163 
.29166 
.29169 

9.46753 
.46758 
.46763 
.46768 

.29345 
.29348 
.29351 
.29355 

9.47046 
.47051 
.47056 
.47061 

.29544 
.29547 
.29550 
.29554 

+    r 

29 
SO 
SI 

9.46182 
.46187 
.46192 
.46197 

9.46773 
.46778 
.46782 
.46787 

.29358 
.29361 
.29365 
.29368 
.29371 
.29375 
.29378 
.29381 
.29385 
.29388 
.29391 
.29394 

9.47066 
.47071 
.47076 
.47081 

.29557 
.29560 
.29564 
.29567 

9.473.58 
.47303 
.47367 
.47372 

.29756 
.297G0 
.29763 
.29766 

+     8' 
SS 
S4 
S5 

9.46202 
.46207 
.46212 
.46217 

.28975 
.28978 
.28981 
.28985 

9.46498 
.46503 
.46508 
.46512 

.29173 
.29176 
.29179 
.29183 

9.46792 
.40797 
.46802 
.46807 

9.40812 
.46817 
.46822 
.46827 

9.47085 
.47090 
.47095 
.47100 

.29570 
.29573 
.29577 
.29580 

9.47377 
.47382 
.47387 
.47392 

.29770 
.29773 
.29776 
.29779 
.39783 
.29786 
.29789 
.29793 

+     9^ 

S7 
S8 
S9 

9.46222 
.46226 
.46231 
.46236 

.28988 
.28991 
.28994 
.28998 

9.46517 
.46522 
.46527 
.46532 

.29186 
.29189 
.29193 
.29196 

9.47105 
.47110 
.47115 
,47120 

.29583 
.29587 
.29590 
.29593 

9.47397 
.47401 
.47406 
.47411 

+    10' 

41 

42 
4S 

9.46241 
.46246 
.46251 
.46256 

.29001 
.29004 
.29008 
.29011 

9.46537 
.46.542 
.46547 
.46552 

.29199 
.29202 
.29206 
.29209 

9.46831 
.46836 
.46841 
.46846 

.29398 
.29401 
.29404 
.29408 

9,47124 
,47129 
,47134 
,47139 

.29597 
.29600 
.29603 
.29607 

9.47416 
.47421 
.47426 
.47431 

.29796 
.29799 
.29803 
.29806 

20 
19 
IS 
17 

+    11' 

45 
46 
47 

9.46261 
.46266 
.46271 
.46276 

.29014 
.29017 
.29021 
.29024 

9.46557 
.46562 
.46567 
.46571 

.29212 
.29216 
.29219 
.29222 

9.46851 
.46856 
.46861 
.46866 

.29411 
.29414 
.29418 
.29421 

9,47144 
.47149 
.47154 
.471.59 

.29610 
.29613 
.29617 
.29620 

9.47435 
.47440 
.47445 
.47450 

.29809 
.29813 
.29816 
.29819 

16 
15 
14 
13 
12 
11 
10 
9 
8 

6 
5 

+    12' 

49 
50 
51 

9.46281 
.46286 
.46291 
.46296 

.29027 
.29031 
.29034 
.29037 

9.46576 
.40581 
.46586 
.40591 

.29226 
.29229 
.29232 
.29236 
.29239 
.29242 
.29245 
.29249 
.29252 
.29255 
.29259 
.29262 

9.46871 
.46875 
.46880 
.46885 

.29424 
.29428 
.29431 
.29434 

9.47163 
.47168 
.47173 
,47178 

9,471.83 
.47188 
.47193 
.47197 

9,47202 
.47207 
.47212 
.47217 

.29623 
.29627 
.29630 
.29633 
.29637 
.29640 
.29643 
.29647 
.29650 
.29653 
.29657 
.29660 

9.47455 
.47460 
.47404 
.47469 

.29823 
.29826 
.29829 
.29833 
.29836 
.29839 
.29843 
.29846 

+  13' 

5S 
54 
55 

9.46301 
.46305 
.40310 
.46315 

.29041 
.29044 
.29047 
.29051 

9.46596 
.46601 
.40606 
.40611 

9.46616 
.46621 
.46626 
.46630 

9.46890 
.46895 
.46900 
.46905 

9.409W 
.46915 
.46919 
.46924 

.29438 
.29441 
,29444 
.29447 
.29451 
.29454 
.29457 
.29461 

9.47474 
.47479 
.47484 
.47489 

+    14' 

57 
58 
59 

9.46320 
.46325 
.46330 
.40335 

.29054 
.29057 
.29060 
.29064 

9.47493 
.47498 
.47503 

.47508 

.29849 
.29853 
.29856 
.29859 

4 
3 

1 
0 

+  15' 

9.46340 

.29067 

9.40635 

.29265 

9.46929 

.29464 

9.47222 

.29663 

9.47513 

.29863 

19^  S9^ 

19h  SSm 

19^ 

J7m 

•  79 A  sem 

J.9li  Sant 
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TABLE  4,5. 
Ilavcrsines. 

a 

4h  to^ 

66  Mo' 

4h  ifc-m  66°  30' 

4h  .>7m  66°  45' 

4h  2sm  67°  0' 

4>>  .'r/""  07  l.V 

s 

Log.  Dav. 

Nat.  Hav 

Utz-  Hav, 

Xat.  nav. 

Log,  Ilav, 

-Vat.lLiv. 

Log.  Ilav. 

Nat.  Hav. 

Log.  Uav. 

Nat.  Uav. 

1 
~3 

9.17513 
.47518 
.17523 
.47527 

.29363 
.29SC6 
.29869 
.29873 

9,47803 

.47807 
.47812 
,47817 

9.47822 
.47S27 
.47831 
,47836 

9,47841 
,47846 
.47851 
,478.56 

9,47Stj0 
,4VS(,5 
,47870 
.47875 

9,47s80 
.47884 
.47S.S9 
.47894 

9.47899 
.47904 
.47908 
.47W13 

9,47;)  18 
.47!)23 
,47928 
,47933 

9.47937 
.47942 
.47947 
,471)52 

.30063 
.30066 
.30069 
.30073 
.30076 
.30079 
.30083 
.30086 
.30089' 
.30093 
.30096 
.30099 
.:t0103 
.30106 
.:U)109 
.30113 
.30116 
.30119 
.30123 
.30126 
.30129 
.30133 
.30136 
.30139 
.30143 
.30146 
.30149 
.30153 
.30156 
.30159 
.30163 
.30166 

9.4S091 
.4S096 
.48101 
.48105 

.30263 
.30266 
.30269 
.30273 

9.4S37S 
.48383 
.48387 
.48392 

.30463 
.30467 
.30470 
.30473 

9.48664 
.48668 
.48673 
.48078 

.3066* 
.30668 
.30671 
.30675 

00 
59 
oS 
.57 
66 
55 
54 
53 
52 
51 
50 
49 
43 
47 
46 
45 
44 
43 
42 
41 
40 
39 
33 

■n; 

.u 

33 
Si 

31 

30 
29 
1^ 

26 
25 

u 

SS 

,'7 

JO 

I'j 

IS 

r 
I'f 

15 
14 
13 
12 
U 
li> 
!) 

7 
6 

~4~ 
3 

1 

+   1' 

5 

6 

'J. 47532 
.47537 
.47542 
.47547 

a.47552 
.47556 
.47561 
.47566 

.29876 
.29879 
.29883 
.29886 
.29889 
.29893 
.29896 
.29899 

9.48110 
.48115 
.48120 
.48124 

.30276 
.30280 
.30283 
.30286 

9,48397 
,48402 
,48407 
,48411 

.30477 
,30480 
.30484 
.30487 

9.48683 
.48687 
.48692 
.48097 

9.48702 
.48706 
.48711 
.48716 

.30678 
.30681 
.30685 
.30688 
.30691 
.30695 
.30698 
.30701 
.36;65 
.30708 
..30711 
.30715 
.30718 
.30721 
.30725 
.30728 
.30732 
.30735 
.30738 
.30742 
.30745 
.30748 
.30752 
.30755 
.;M)758 
.30762 
.30765 
.30768 
.30772 
.30775 
.:W779 
.30782 
.:t0785 
.30789 
.30792 
.30795 
.30799 
.30H02 
.30S0.> 
.30S09 

+     V 
9 
10 
11 

9.48129 
.48134 
.48139 
.48144 

.30290 
.30293 
.30296 
.30300 
.30303 
.30306 
.30310 
.30313 

9.4»416 
,48421 
,48426 
,48430 

.30490 
.30494 
.30*97 
.30500 

+     3' 

IJ 
U 
1.) 

9.47571 
.47576 
.47581 

.47585 

.29903 
.29906 
.•J9909 
.29913 
.29916 
.29919 
.29923 
.299-J6 
.2»9,>9 
.299:W 
.29936 
.29939 
.29943" 
.29946 
.29919 
.29953 
.29956 
.29959 
.29963 
.29966 

9,48148 
,48153 
.48158 
.48103 

9,48435 
.484-10 
.48445 
.48449 

.30501 
.30507 
.30510 
.30514 
.30517 
.30520 
.30524 
.30.527 
.30530 
.30534 
.30.S37 
.30540 

9.48720 
.48725 
.48730 
.4S735 

9.48739 
.48744 
.48749 
.48754 

9,4»7.-.8 
,48703 
,1S768 
,4S773 

+     *' 
17 
IS 
1-0 

9.47590 
.47595 
.47600 
.47G05 

9.48168 
.48172 
.48177 
.48182 

9.48187 
.48192 
.48196 
.48201 

9.4S206 
.48211 
.48215 
.48220 

9.48225 
.48230 
.48235 
.48239 

.30316 
.30320 
.30323 
.30326 
.30330 
.30333 
.30336 
.30340 
.30343 
.30346 
.30350 
.30353 

9.48454 
.48459 
.48464 
.48468 

9,48473 
,48478 
.48483 
.48488 

9'."4,S492 
.48497 
.4S.502 
.48.507 

+   y 

21 

9.47010 
.47614 
.47619 
.47624 

J7 

9.47629 
.47634 
.47639 
.47643 

.30544 
.30»17 
.305.51 
..30554 
.30557 
.30561 
.30564 
.30567 

9,4,'.777 
,48782 
,48787 
.4S792 

9.4S790 
,4K801 
,48.S06 
.48811 

9,4.SS1,5" 
,48S20 
,4S.s.>5 
,48830 

+    r 

■29 
30 
31 

9.47648 
.47653 
.47658 
.47663 

.30356 
.30360 
.30363 
.30366 

9.48511 
.48516 
.48521 
.48526 

+   y 
SS 
S4 

35 

9.47668 
.47672 
.47677 
.47682 

.29969 
.29973 
.29976 
.29979 

9.17957 
,479tn 
,47966 
,47971 

.:(0169 
.30173 
..30176 
.30179 
..3018;j 
..30186 
.30189 
.30193 
.:{0196 
.30199 
.30203 
.30206 

9.48244 
.48249 
.48254 
.48258 

9.48263 
.48268 
.48273 
.48278 

9.48282" 
.48287 
.48292 
.48297 

.30370 
.30373 
.30376 
.30380 
.30W3 
.30386 
.30390 
.30393 
.30397 
.30400 
.30403 
.30407 

9.48530 
.48535 
.48540 
.48545 

.:i0571 
.30574 
.30577 
.30581 

+      ^ 

37 

3S 

39 
+  10' 

41 

42 

43 

9.47687 
.47692 
.47697 
.47701 

9.47706 
.47711 
.47716 
.47721 

.29983 
.29986 
.29989 
.29993 
.29996 
.29999 
.30003 
.30006 

9,47976 
,47981 
.479,^5 
,47990 

9,47995 
,4MKK1 
.1S0<)5 
.  IMMI!) 

9.48549 
.48554 
.48559 
.48564 

.30584 
.30587 
.30591 
.30594 

9,48834 
,48839 
,48844 

.4SS48 
9.4SS.53" 

,4sS.-,> 

.is-i..; 

.f-^1.7 

9.48.568 
.48573 
.48578 
.4858;} 

.30597 
.30601 
.30601 
.30607 

+  n' 

45 
46 
47 

9.47725 
.47730 
.47735 
.47740 

.30009 
..10013 
..'<0016 
.30019 

9,  ISO  11 
,1S019 

,iso-.'i 

.  18029 

.30;09 
.30; 13 
.30216 
.30219 

9,48302 
,48306 
,48311 
,48316 

.30410 
.30413 
.30417 
.30420 

9,48.587 
,48592 
,48597 
,48602 

.30611 
.30614 
..30618 
.30621 

9.1S-'7J 

.is>7r 

.  1SSV2 

.3asl2 
.30815 
.30SJ9 
.30S22 

+  12' 

49 

50 
51 

9.47745 
.47750 
.47754 
.47759 

.;M)023 
.30026 
.30029 
.30033 

9.4,M)33 
,IS038 
,4.S(M3 
,18048 

.30223 
.30«6 
.30^29 
..30233 

0,48321 
.48325 
.48330 
.48335 

.30423 
.30427 
.304.30 
.30433 

9,48607 
,48611 
,48616 
,48621 

.30624 
.30628 
.30631 
.3063* 

9.4.s,s!)l 
,18896 
,48901 

.r>:)0.") 

.30S26 
.30829 
.308.32 
.308.16 

+    13' 

53 
54 
55 

9,47764 

.17769 
.47771 
.■I777S 

9.47783 
.4778S 
.477!),! 
.  I77!IS 

"ir.'l.Ml.i 

.300.19 
.30043 
..30046 
.30frl9 

.:too.53 

.30056 
.30059 
.30063' 

9,1S0.'.3 

.lsii:,7 

,1  SI  11, J 
.  l,-llii7 

9.4S(IV2 
.4S077 
.4S081 
.4S0S(; 

9.  •18091' 

.302:16 
.302.39 
.30243 
.30246 
.30249 
.30253 
.30256 
.30'J59 
.30263 

9.48;M0 
.48344 
.48349 
.483.54 

9.4.83.59" 
.4836-1 

,48373 

.30437 
.30440 
.30443 
.30447 

.3O4.>0 

.30».v; 

.301.U 
.30160 

9,48626 
.48630 
.48635 
.\Xt\M) 

i).  1x115 

,>i;i9 
.!si;.-,i 
.  isi;:,!) 

.306.3M 
.30ftll 
..30644 
.30043 
.30651 
.30655 
.30658 
.30SGt 

9.4MI10 

,4,S915 

.  .4y)19 

,  1  ■>;):;  1 
9.is:).'l) 

.4.v.i.;s 

.4S!M.! 

.uOXW 
.30*1'.' 
.30846 
.30M9 
.30S52 
.30H,-,6 
.30S.-19 
.30.S(i2 

+    M' 

57 
5S 
59 

+  w 

9.48378 

.34M)i;( 

:i.is(,i,4 

.30664 

9,4^'.ll.^ 

.30866 

0 

19>> 

*♦"• 

19>>.SS'^ 

;.■"> 

Si^ 

J'jh 

.U"> 

rji^sa^ 

T^VBLE 

4o. 

[Page  866 

Haverainea. 

s 

4h  30">  67°  30' 

4^  Sim  67°  45' 

4hS2m^°(/ 

4^3SmeSPW 

.>A54n'68°30' 

a 

Log.  Hav. 

Xat  Hav. 

Log.  Hav. 

Nat.  Ear. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat  Hav. 

Log.  Hav. 

Nat  Hav. 

0 

9.48948 

.30866 

9.49231 

.31068 

9.49512 

.31270 

9.49793 

.31472 

9.50072 

.31675 

60 

1 

.48953 

.30869 

.49235 

.31071 

.49517 

.31273 

.49797 

.31475 

.50076 

.31678 

59 

■2 

.48957 

.30873 

.49240 

.31074 

.49522 

.31376 

.49802 

.31479 

.50081 

.31682 

63 

S 

.48902 

.30876 

.49245 

.31078 

.49526 

.31380 

.49807 

.31483 

.50085 

.31685 

.31688 

.57 

+   1' 

9.4S9ur 

.30879 

9.492.50 

.31081 

9.49.531 

.31383 

9.49811 

.31486 

9..5OO90 

56 

5 

.48971 

.30883 

.49254 

.31084 

.49.536 

.31287 

.49816 

.31489 

.50095 

.31692 

55 

6 

.48976 

.30886 

.49259 

.31088 

.49.540 

.31290 

.49821 

.31493 

..50099 

.31695 

54 

7 

.48981 

.30889 

.49264 

.31091 

.49545 

.31293 

.49825 

.31496 

.50104 

.31699 

53 

+     2' 

9.48080 

.30893 

9.49268 

.31095 

9.49550 

.31297 

9.4983a 

.31499 

9..5010a 

.31702 

9 

.48990 

.30896 

.49273 

.31098 

.49554 

.31300 

.49835 

.31503 

.50113 

.31705 

51 

10 

.48995 

.30899 

.49278 

.31101 

.49559 

.31303 

.49839 

.31506 

..50118 

.31709 

50 

11 

.49000 

.39903 

.49282 

.31105 

.49564 

.31307 

.49844 

.31509 

..50123 

.31713 

49 

-r   y 

9.49004 

.30906 

9.49287 

.31108 

9.49568 

.31310 

9.49849 

.31513 

9.50127 

.31716 

-P* 

IS 

.49009 

.30910 

.49292 

.31111 

.49573 

.31314 

.49853 

.31516 

.50132 

.31719 

47 

u 

.49014 

.30913 

.49297 

.31115 

.49578 

.31317 

.49858 

.31519 

.50136 

.31733 

46 

15 

.49019 

.30916 

.49301 

.31118 

.49583 

.31320 
.31324 

.49862 

.31523 

.50141 

.31736 

45 

+      4' 

9.49023 

.30920 

9.49306 

.31121 

9.49.587 

9.49867 

.31536 

9.50146 

.31739 

17 

.49028 

.30923 

.49311 

.31125 

.49592 

.31327 

.49872 

.31530 

.50150 

.31733 

4.1 

18 

.49033 

.30926 

.49315 

.31128 

.49597 

.31330 

.49876 

.31533 

.50155 

.31736 

4^. 

19 

.49038 

.30930 

.49320 

.31132 

.49601 

.31334 

.49881 

.31536 

..50160 

.31739 

41 

+     S' 

9.49042 

.3093:J 

9.49325 

.31135 

9.49606 

.31337 

9.49886 

.31540 

9..50164 

.31743 

40 

21 

.49047 

.30936 

.49329 

.31138 

.49611 

.31341 

.49890 

.31543 

..50169 

.31746 

39 

n 

.49052 

.30940 

.49334 

.31142 

.49615 

.31344 

.49895 

•  .31546 

.50174 

.31749 

3S 

23 

.49056 

.30943 

.49339 

.31145 

.49620 

.31347 

.49900 

.31550 

..50178 

.31753 

37 
36 

+     6' 

9.49061 

.30946 

9.49344 

.31148 

9.49625 

.31351 

9.49904 

.31553 

9.50183 

.31756 

25 

.49066 

.30950 

.49348 

.31152 

.49629 

.31354 

.49909 

.31557 

.50187 

.31760 

35 

26 

.49071 

.30953 

.49353 

.31155 

.49634 

.31357 

.49914 

.31560 

..50192 

.31763 

34 

27 

.49075 

.30957 

.493.58 

.31153 

.49639 

.31361 

.49918 

.31563 

-.50197 

.31766 
.31770 

33 

32 

+    r 

9.49080 

.30960 

9.49362 

.31162 

9.49643 

.31364 

9.49923 

.31567 

9.-50201 

29 

.49085 

.30963 

.49367 

.31165 

.49648 

.31367 

.49928 

.31570 

.50206 

.31773 

31 

SO 

.49089 

.30967 

.49372 

.31109 

.49653 

.31371 

.49932 

.31573 

..50211 

.31776 

30 

SI 

.49094 

.30970 

.4.9376 

.31172 

.49657 

.31374 

.49937 

.31577 

..50215 

.31780 

29 

+     8' 

9.49099 

.30973 

9.49381 

.31175 

9.49662 

.31378 

9.49942 

.31580 

9..50220 

.31783 

28 

SS 

.49104 

.30977 

.49386 

.3U79 

.49667 

.31381 

.49946 

.31584 

.50224 

.31787 

27 

S4 

.49108 

.30980 

.49390 

.31182 

.49671 

.31384 

.49951 

.31587 

.50229 

.31790 

26 

S5 

.49113 

.30983 

.49395 

.31185 

.49676 

.31388 

.49956 

.31590 

..50234 

.31793 

25 

+  ^ 

9.49118 

.30987 

9.49400 

.31189 

9.49681 

.31391 

9.49960 

.31594 

9.50238 

.31797 

24 

37 

.49122 

.30990 

.49405 

.31193 

.49685 

.31394 

.49965 

.31597 

.50243 

.31800 

23 

38 

.49127 

.30994 

.49409 

-.31190 

.49690 

.31398 

.49969 

.31601 

.50248 

.31804 

22 

31 

.49132 

.30997 

.49414 

.31199 

.49695 

.314()1 

.49974 

.31604 

.50252 

.31807 

21 

+  W 

9.49137 

.31000 

9.49419 

.31202 

9.49699 

.31405 

9.49979 

.31607 

9.50257 

.31810 

20 

41 

.49141 

.31004 

.49423 

.31306 

.49704 

.31408 

.49983 

.31611 

.50261 

.31814 

19 

42 

.49146 

.31007 

.49428 

.31209 

.49709 

.31411 

.49988 

.31614 

..50266 

.31817 

13 

43 

.491-51 

.31010 

.49433 

.31312 

.49713 

.31415 

.49993 

.31617 

.50271 

.31820 

17 

+    11' 

9.49155 

.31014 

9.49437 

.31316 

9.49718 

.31418 

9.49997 

.31631 

9..50275 

.31824 

16 

45 

.49160 

.31017 

.49442 

.31319 

.49723 

.31431 

^50002 

.31624 

.50280 

.31837 

15 

46 

.49165 

.31020 

.494.47 

.31222 

.49727 

.31425 

..50007 

.31628 

.50284 

.31831 

14 

47 

.49170 

.31024 

.49451 

.31226 

.49732 

.31438 

.50011 

.31631 

..50289 

.31834 

13 

+  n' 

9.49174 

.31027 

9.494.56 

.31329 

9.49737 

.31432 

9..50016 

.31634 

9.50294 

.31837 

12 

49 

.49179 

.31031 

.49461 

.31233 

.49741 

.31435 

..50021 

.31638 

.50298 

.31841 

11 

50 

.49184 

.31034 

.49465 

.31336 

.49746 

.31438 

..50025 

.31641 

..50303 

.31844 

10 

51 

.49188 

.31037 

.49470 

.31239 

.49751 

.31442 

.50030 

.31644 

.50308 

.31818 
.318.51 

9 

8 

+    13' 

9.49193 

.31041 

9.49475 

.31243 

9.497-55 

.31445 

9.50034 

.31648 

9.50312 

53 

.49198 

.31014 

.49480 

.31246 

.49700 

.31448 

.5lX)39 

.31651 

.50317 

.31854 

7 

54 

.49202 

.31047 

.49484 

.31249 

.49765 

.31452 

.5(X)44 

.31655 

.-50322 

.318.58 

6 

55 

.49207 

.31051 

.49489 

.31253 

.49769 

.31455 

.50048 

.31658 

.50326 

.31861 

0 

+    14' 

9.49212 

.31054 

9.49494 

.31250 

9.49774 

.31459 

9.50053 

.31661 

9.-50331 

.31865 

4 

57 

.49217 

.31057 

.49498 

.31260 

.49779 

.31462 

.500-58 

.31665 

.50335 

.31868 

3 

58 

.49221 

.31061 

.49503 

.31263 

.49783 

.31465 

.50062 

.31668 

.50340 

.31871 

2 

59 

.49226 

.31064 

.49.508 

.31266 

.49788. 

.31469 

.50067 

.31672 

.50345 

.31875 

1 

+    15' 

9.49231 

.31068 

9.49512 

.31270 

9.49793 

.31473 

9. .50072 

.31675 

9..50349 

.31878 

0 

IQh  2ffm 

19h 

^S'" 

19^ 

27^ 

iSA 

26"^ 

iSA 

25^ 
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T.AJiLE  45. 
Haversinee. 

s 

4»55'n 

68°  45' 

4h  36^  69°  0' 

41^  37m 

69°  15' 

4»  5*"  69°  30' 

4>^39m 
Log.  Hav. 

69' 45' 

Nat.  Hav 

s 

Log.  nav. 

Nat.  Ilav. 

Log.  Hav. 

Nat.  Hav 

Ix)g.  Hav. 

Nat.  Hav, 

Log.  Hav. 

Nat.  Hav, 

0 
1 
2 
3 

9.60349 
.r)0354 
.50358 
.50363 

9150368 
.50372 
.50377 
.50382 

9.50386 
.50391 
..50395 
.50400 

^1878 
.31881 
.31885 
.31888 
.31893' 
.31895 
.31898 
.31903 
.31905 
.31909 
.31912 
.31915 
.31919 
.31922 
.31926 
.31929 
.31932 
.31936 
.31939 
.31942 
.31946 
.31949 
.31953 
.31956 
.31959 
.31963 
.31966 
.31910 

9.. 50626 
.50630 
.50635 
..50639 

9.. 50644 
..50649 
.50653 
.50658 

9.50662 
..50667 
..50672 
..50676 

9..5U6.H1 
..50685 
..5061tO 
.50694 

9.  .50699 
..50704 
..50708 
..50713 

9. .50717 
..50722 
..50727 
..50731 

9.50736 
..50740 
..50745 
.50750 

.32082 
.32085 

.33088 
.32092 
.32095 
..'{2099 
.32102 
.32105 
.32109 

.Kin 

.32116 
.32119 
.32122 
.32126 
.32129 
.32133 
.32136 
.32139 
.32143 
.32146 
.32150" 
.32153 
.32156 
.33160 
.:J2163 
.32166 
.32170 
.3-il73 

9.50901 
.50905 
..50910 
..50914 

9.50919 
..50924 
..50928 
.50933 

9.50937 
.50942 
.50946 
.50951 

9.. 50956 
.50900 
.50965 
..50969 

9.50974 
..50978 
.50983 
.50988 

.32285 
.32389 
.33393 
.33396 
.32299 
.32302 
.32306 
.32309 
.32313 
.32316 
.32319 
.32323 
.32326 
.33330 
.32333 
.32336 
.32340 
.32343 
.32347 
.33350 
.32353 
.32357 
.33360 
.3-.>364 
.3*367 
.33370 
.33374 
.32377 

9.51174 
.51179 
.51184 
.51188 

9.51193 
.51197 
.51202 
.51206 

9.51211 
.51215 
.51220 
.51225 

9..51229 
.51234 
.51238 
.51243 

9.51247" 
.51252 
.51256 
.51261 

.32490 
.32493 
.32496 
.32500 
.33503 
.33507 
.32510 
.32513 
.32517 
.33520 
.32524 
.32527 
.32531 
.33534 
.32537 
.32541 
.33544 
.33547 
.33551 
.32554 

9.51447 
.51452 
.51456 
.51461 

9.51465 
.51470 
.51474 
.51479 

9.51483 
.51488 
.51492 
.51497 

9".51501 
.51.506 
.51510 
.51515 

■0^9 
.61624 
.51529 
.51533 

9.51538 
.51542 
.51547 
.51551 

9.51.556 
.51560 
.51565 
.51569 

.32694 
.32698 
.32701 
.32704 
.32708 
.32711 
.32715 
.32718 
.3-2721 
.32735 
.337-28 
.33733 
.33735 
.33738 
.33742 
.32745 
.32749 
.32753 
.32756 
.32759 
.32762 
.33766 
.33769 
.32773 
.32776 
.33779 
.33783 
.33786 
.33790 
.33793 
.33797 
.33800 
.3-2803 
.33807 
.33810 
.32814 
.52817" 
.32830 
.338-.»4 
.33837 
.33831 
.33834 
.33838 
.33841 
.32844 
.32848 
.32851 
.32855 
.33858 
.33861 
.33865 
.33868 
.33873 
.33875 
.33,S78 
.328.82 

.32889 
.32893 

.33896 

60 
59 
5S 
57 
56 
55 
54 
53 
5-' 
51 
50 
49 
4.1 
47 
46 
45 
44 
43 
42 
41 
40~ 
S9 
SS 

s: 

36' 
S5 
S4 
SS 
S:: 
SI 

so 

J9_ 

26 
:.'.•< 

is 

il 

19 

IS 

r 
11. 
;.'. 
i-i 

IS 

u 
11 
10 
9 

t: 

4 
s 

1 

+   1' 

5 
6 

7 

+     2' 
9 
10 
11 

+   3> 

IS 
14 
15 

9.50405 
.50409 
..50414 
.50418 

9.50423 
.50428 
..50432 
..50437 

9.50442 
..5(M46 
.50451 
..",0455 

9. 50400 
.50465 
.50469 
.50474 

+   *' 

n 

18 
19 

+   6' 

?1 
22 
23 
+      6' 
*5 
26 
27 

9.50992 

.50997 
.5!(K)1 
.51006 
9.51010 
.51015 
.51019 
.51024 

9.51265 
.51270 
.51275 
.51279 

9.51284 
.51288 
.51293 
.51297 

.32558 
.32561 
.32565 
.32568 
.32571 
.32575 
.32578 
.32582 

+   7' 
«9 
30 
31 

9.50478 
.50483 
.50488 
.50492 

9.50497 
..50.501 
.50.506 
.50511 

9.50515 
.50520 
.50524 
.50529 

9..50534 
..50538 
.50543 
.50547 

"a.. 50552 
.r>0557 
.50,561 
.50566 

.31973 
.31976 
.31980 
.31983 
.31987 
.:il9»0 
.31993 
.31997 
.32000 
.32004 
.32007 
.32010 
.32014 
.32017 
.32021 
.32024 
.32027 
.32031 
.32034 
.32037 

9.50754 
.50759 
.50763 
..50768 

9. .50772 
..50777 
..50782 
.50786 

9. .50791 
.50795 
..50800 
..5OS05 

9.50S09 
..50814 
..50SI8 
..50S23 

9. .50827 
..50832 
..50837 
..50,841 

.32177 
.32180 
.32183 
.32187 
.3-2190 
.33194 
.33197 
.:12200 

.:r«(M 

.32207 
.33311 
.3yil4 
.32217 
.32231 
.33224 
..33338 
.32231 
.  .32235 
.33238 
.33341 
..•K245 
.32248 
.32251 
.32255 
.32258 
.32262 
.33365 
.33368 

9.51029 
.51033 
.51038 
.51042 

9.51047 
.51051 
.51056 
.51061 

'9.510(i5 
.51070 
.51074 
.51079 

'9.51083 
.51088 
.51092 
.51097 

"9.51102 
.51106 
.51111 
.51115 

9.51120 
.51124 
.51129 
.51133 

9.51138 
.51143 
.51147 
.511.52 

.33381 
.32384 
.32388 
.32391 
.32394 
.33398 
.33401 
.33405 
.33408 
.33411 
.33415 
.33418 
.334r2 
.33425 
.32428 
.32432 
.32435" 
.33438 
.33443 
.32445 
.32449 
.33453 
.334.56 
.33459 
.3-3462 
.32466 
.3-2469 
.32473 
.32476 
.33479 
.33483 
.334,H6 

9.51302 
.51306 
.51311 
.51315 

.Xi585 
.32588 
.32592 
.32595 
.32599 
.33602 
.32605 
.33609 

9.51574 
.51578 
.51583 
.51687 

9.51592 
.51596 
.51601 
.51605 

+   8' 

34 
35 

9.51320 
.51325 
.51329 
.51334 

9.51338 
.51343 
.51347 
.51352 

9.51356 
.51301 
.51366 
.51370 

9.51374 
.51379 
.51384 
.51388 

9.51393 
.51397 
.51402 
.51406 

Tl.514ir 
.51415 
.51420 
.51424 

9.51429 
.51433 
.51438 
.51442 

+     V 

37 

38 

39 
+  10' 

^/ 

42 

43 

.33612 
.32616 
.32619 
.32623 
.3-363C' 
.32629 
.32633 
.32636 
.33640 
.33643 
.33646 
.32650 
.3-2653 
.33657 
.33660 
.33663 
.32667 
.32670 
.32674 
.32677 
.32681 
.32684 
.33687 
.32691 

9.51610 
.51614 
.51619 
.51623 

9.51628 
.51633 
.51637 
.51642 

9.51646 
.51651 
.516,55 
.51600 

9.51664 
.51669 
.51073 
.51078 

'9.5r6,'<2 
.51687 
.51091 
,51096 

9.51700" 
.51705 
.51709 
.51714 

+  11' 

46 
47 

+  12' 

■<9 

50 

51 

+    13' 

54 
55 

9.50570 
..50575 
..50580 
.50584 

9.505S9 
..50593 
..50598 
..50603 

.32041 
.32044 
.32048 
.320.51 
.32054' 
.32058 
.32061 
.3206.S 

9. .50846 
..508.50 
..'■)08.55 
..50860 

9.50864 
..50869 
..50873 
Ml.'^7« 

+    14' 

57 
6S 
59 

9.,50«07 
..50(il2 
..50616 
..50621 

9.50626 

.32(M5.S 
.32071 
.32075 
.32078 
.32082 

..".iiss; 
.:>(i,s',i2 

..50896 
9..5090f 

..T,'272 
..•»2275 
.32279 
.32382 
.33285 

9.511,56 
.51161 
.51165 
.51170 

+    IS' 

9.51174 

.32490 

9.51447 

.32694 

9.51718 

.33899 

I'.l"  :'.("• 

19>' 

?.Tm 

7.11 

?.'"• 

;.'/* 

j.;m 

79* 

•on* 

TABLE  45. 
Haveraines. 
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s 

4h40m 

70°  (K 

4h4im 

70°  15' 

4*  42"^ 

70°  30' 

4h4^m 

70°  45' 

4h44m 

71°  0' 

3 

Los.  Ilav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav, 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

0 

1 

~s 

9.5171S 
.51723 
.51727 
.51732 

.3?.S99 
.32903 
.32906 
.32909 

9.51988 
.51993 
.51997 
..52002 

9.52006 
.52011 
.52015 
.52020 

.33104 
.33108 
.33111 
.33114 

9.522.57 
.52261 
.52266 
.52270 

.33310 
.33313 
.33317 
.33320 

9.52.525 
.52.529 
.52533 
..52538 

.33515 
.33519 
.33533 
.33536 

9.52791 
.52795 
.52800 
.52,804 

.33733 
.33735 
.33738 
.33733 

60 
59 
58 
57 

+   1' 

5 
6 
7 

9.5173(i 
.51741 
.51745 
.51750 

.32913 
.32916 
.32920 
.32933 

.33118 
.33121 
.33125 
.33128 

9.52275 
.52279 
.52284 
.52288 

.33323 
.33327 
.33330 
.33334 

9. .52.542 
..52.547 
.52551 
.52556 

.33539 
.33533 
.33536 
.33540 

9.52809 
. .52813 
.52817 
..52822 

.33735 
.33739 
.33743 
.33746 

56 
55 
54 
53 

+     3' 

9 

10 

11 

9.51754 
.51759 
.51763 
.51768 

.32926 
.32930 
.32933 
.32937 

9.52024 
.52029 
..52033 
.52038 

.33132 
.33135 
.33138 
.33143 

9.52293 
.52297 
.52302 
.52306 

9.52311 
.52315 
.52,320 
.52324 

.33337 
.33341 
.33344 
.33347 

9.52560 
.52565 
.52.569 
.52573 

.33543 
.33546 
.33550 
.33.553 

9..52826 
.52831 

.52835 
..52839 

.33749 
.33753 
.33756 
.33759 

52 
51 
50 
49 

+      3' 

IS 
14 
15 

9.51772 

.51777 
.51781 
.51786 

.32940 
.32943 
.32947 
.32950 

9.52042 
.52047 
.52051 
.52056 

.33145 
.33149 
.33153 
.33156 

.33351 
.33354 
.33358 
.33361 

9.52578 
.52582 
.52.587 
.52591 

.33557 
.33560 
.33564 
.33567 

9.52844 
.52848 
.528.53 
.52857 

.33763 
.33766 
.33770 
.33773 

48 
47 
46 
45 

+     4' 
17 
IS 
19 

9.51790 
.51795 
.51799 
.51804 

.32954 
.32957 
.33961 
.33964 

9.52060 
.52065 
.52069 
..52074 

.33159 
.33163 
.33166 
.33169 

9.52328 
.52333 
.52337 
.52342 

.33365 
.33368 
.33371 
.33375 

9.52596 
.52600 
.52605 
.52609 

.33570 
.33574 
.33577 
.33581 

9..52862 
.52866 
.52870 
.52875 

.33777 

.33780 
.33783 

.33787 

4-'f 
43 

41 
40 
39 
38 
37 

+      5' 

21 

7s 

9.51808 
.51813 
.51817 
.51822 

.33967 
.33971 
.33974 

.33978 

9.52078 
.52082 
.52087 
..52091 

.33173 
.33176 
.33179 
.33183 

9.52346 
.52351 
.52355 
.52360 

.33378 
.33383 
.33385 
.33389 

9.52613 
.52618 
.52622 
.52627 

.33584 
.33588 
.33591 
.33594 

9.52879 
.52884 
.52888 
.52893 

.33790 
.33794 
.33797 
.33801 

+      «f' 

25 
26 
27 

9.51826 
.51831 
.51835 
.51840 

.33981 
.33984 
.33988 
.33991 

9..52096 
..52100 
.52105 
..52109 

.33186 
.33190 
.33193 
.33197 

9.52364 
.52369 
.52373 
.52378 

.33393 
.33395 
.33399 
.33403 

9.52631 
.52636 
.52640 

.52645 

.33598 
.33601 
.33605 
.33608 

9.. 52897 
..52901 
..52906 
..52910 

9.52915 
.52919 
.52923 
.52928 

.33804 
.33808 
.33811 
.33814 

.33818 
.33831 
.33835 
.33838 

36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 

21 

+    r 

29 
SO 
SI 

9.51844 
.51849 
.51853 
.51858 

.33995 
.32998 
.33003 
.33005 

9.52114 

.52118 
.52123 
.52127 

.33200 
.33203 
.33207 
.3.3310 

9.52382 
.52386 
.52391 
.52395 

.33406 
.33409 
.33413 
.33416 

9.52649 
.52653 
.52658 
.52662 

.33613 
.33615 
.33618 
.33633 

+     8' 
SS 
S4 
S5 

9.51862 
.51867 
.51871 
.51876 

.33008 
.33013 
.33015 
.33019 

9.52132 
.52136 
.52141 
.52145 

.33214 
.33217 
.33231 
.33234 

9.. 52400 
..52404 
.52409 
.52413 

.33419 
.33423 
.33436 
.33430 

9. .52667 
.52671 
..52676 
.52680 

.33635 
.33629 
.33633 
.33636 

9..52932 
..52937 

■  ..52941 
..52946 

.33832 
.33835 
.33839 
.33.842 

S7   - 

38 

S9 

9.51880 
.51885 
.51889 
.51894 

.33033 
.33035 
.33039 
.33032 

9.521.50 
.52154 
.52159 
.52163 

.33237 
.33231 
.33334 
.33238 

9..52418 
.52422 
.52427 
.52431 

.33433 
.33436 
.33440 
.33444 

9.52684 
..52689 
.52693 
.52698 

.33639 
.33643 
.33646 
.33649 

9.. 52950 
.52954 
.52959 
.52963 

.33845 
.33849 
.33853 
.33856 

+    W 

41 
42 
4S 

9.51898 
.51903 
.51907 
.51912 

.33036 
.330.39 
.33043 
.33046 

9.52168 
.52172 
.52177 
..52181 

.33341 
.33345 
.33248 
.33251 

9.52436 
..52440 
.52444 
.52449 

.3:J447 
.33450 
.33454 
.33457 

9.52702 
.52707 
..52711 
.52715 

.33653 
.33656 
.33660 
.33663 

9.52968 
.52972 
.52976 
..52981 

.33859 
.33863 
.33866 
.33869 

20 
19 
IS 
17 

+    11' 

45 
46 
47 

9.51916 
.51921 
.51925 
.51930 

.33049 
.33053 
.33056 
.33060 

9.52185 
..52190 
.52194 
.52199 

.33355 
.33258 
.33262 
.33265 
.33369 
.33373 
.33375 
.33379 

9.52453 

.524.58 
.52462 
.52467 

.33461 
.33464 
.33467 
.33471 

9..52720 
..52724 
.52729 
..52733 

.33667 
.33670 
.33673 
.33677 

9..52985 
.,52990 
..52994 
..52999 

.33873 
.33876 
.33880 
..33883 

16 
15 
14 
13 

+  n' 

49 
50 
51 

9.51934 
.51939 
.51943 
.51948 

.33063 
.33067 
.33070 
.33073 

9.. 52203 
.52208 
..52212 
.52217 

9,52471 
.52476 
.52480 
.52484 

.33474 
.33478 
.33481 
.33485 

9..52738 
.52742 
.52747 
.52751 

.33680 
.33684 
.33687 
.33691 

9..53003 
.53007 
.53012 
.53016 

.33887 
.33890 
.33894 
.33897 

IJ 
11 
10 
9 

+    13' 

5S 

54 
55 

9.519.52 
.51957 
.51961 
.51966 

.33077 
.33080 
.33084 
.33087 

9.52221 
.52226 
.52230 
..52235 

.33382 
.33386 
.33389 
.33393 

9.,52489 
.52493 
.52498 
.52,502 

.334.88 
.33491 
.33495 
.33498 

9. .527.55 
..52760 
..52764 
..52769 

.33694 
.33698 
.33701 
.33704 
.33708 
.33711 
.33715 
.33718 

9.. 53021 
.53025 
.5.3029 
.53034 

.33900 
.33904 
.33907 
.3.3911 
.33914 
.33918 
.33931 
.33935 

S 
7 
6 
5 
4 
3 

1 

+  14' 

57 
58 
59 

9.51970 
.51975 
.51979 
.51984 

.33090 
.33094 
.33097 
.3.3101 

9.52239 
.52244 
.52248 
.52253 

.33296 
.33299 
.33303 
.33306 

9.. 52.507 
..52511 
.52516 
.52520 

.33502 
.33505 
.33509 
.33512 

9. .52773 

..52778 
.52782 
.52786 

9.. 53038 
.53043 
.53047 
.53051 

+  15' 

9.51988 

.33104 

9.52257 

.33310 

9.52525 

.33515 

9, .52791 

.33723 

9.53056 

.33928 

0 

191^  19r^ 

19^  ISm 

19^ 

nm 

19'il6m 

79A 15m 
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TABLE 

45. 

Haversines. 

s 

^^n" 

71°  15' 

4h46mn°W 

4h47'n 

71°  45' 

4h  4Sm  730  0' 

-;a  -i'j"^ 

72°  15' 

a 

Log.  llav. 

Mat.  Uav. 

Log.  llav. 

Nat.  Uav, 

Log.  Uar. 

Nat.  Uav. 

Log.  Ilav. 

Nat.  Hav. 

Log.  Uav. 

Nat.  ll^v. 

0 

9.5o05G 

.33928 

9.53320 

.34135 

9.53.582 

.34342 

9.53844 

.34549 

9.64104 

,34757 

HO 

1 

.03000 

.33931 

.53324 

.34138 

.53587 

.34343 

..53848 

.34553 

..54108 

.34760 

.59 

i 

.0306.5 

.33935 

.53328 

.34142 

.53.591 

.34349 

.53852 

.34356 

.54113 

.34764 

iS 

s 

..J30U9 

.:«9:J8 

.53333 

.34145 

.53595 

.34352 

..53857 

.34560 

..54117 

.34767 

.57 

+    1' 

9.03073 

.33942 

9.53337 

.34149' 

9.O3000" 

.34356 

9. .53861 

.34563 

9-6412r 

.34771 

'66 

5 

.5307S 

.33945 

.53342 

.34152 

.53004 

.34359 

.5:5805 

.34566 

..54126 

.34774 

55 

6 

..530i>-' 

,33949 

.53340 

.34155 

.53009 

.34363 

.53870 

.34570 

..54130 

.34778 

54 

+  2' 

..J3087 
9..33091 

.33952 
.33950 

.53350 
9.53355 

.34159 
.34162 

.53613 
9..53617 

.34366 
.31369 

..53874 
9.53879 

.34573 

..54134 

.34781 

53 

.34577 

9.54139 

.34784 

52 

9 

.53090 

.33959 

.53359 

.;M166 

.53622 

.34373 

.53883 

.34580 

.64143 

.34788 

51 

io 

.53100 

.:t3962 

.53304 

.34169 

.53626 

.34376 

..53887 

.34584 

..54147 

.34791 

50 

11 

.53104 

.33966 

.53308 

.34173 

.53630 

.34380 

..53892 
9. .53896" 

.34587 
.34591 

..54152 
9.54 1,56' 

.34795 
.34798 

49 

4^ 

+  3' 

9.53109 

.33969 

9.-53372 

.34176 

9.53635 

.34383 

i,j 

..53113 

.33973 

.53377 

.:i4180 

.53039 

.34387 

.63900 

.34594 

.54160 

.34802 

47 

74 

.53118 

.3:i976 

.53381 

.34183 

.53043 

.34390 

..53906 

.34598 

.54165 

.34805 

46 

n 

.53122 

.33980 
.3;»83 

.53385 
9.53390 

.34186 
.34190 

..53048 
9.53052 

.34394 
.34397 

..53909 
9..53913 

.34601 
.34604 

..54169 
9.54173 

.34809 
.34812 

45 
44 

+   4' 

9.53126 

77 

.53131 

.33986 

.53394 

.34193 

.•53057 

.34400 

.53918 

.34608 

..54177 

.34816 

-W 

;s 

.53135 

.:J3990 

..53399 

.34197 

..53061 

.34404 

.53922 

.34611 

.511>-.' 

..34819 

.(,.' 

i9 

..53140 

.;J3993 

.53403 

.:J4200 

.53005 

.34407 

.53920 

.34615 

.511-1. 

.:Uv.M 

:; 

+   5' 

9..53144 

.XJ997 

9.53407 

.34204 

9..53070 

.34411 

9.53931 

.34618 

9..>inio 

.31V.'6 

".'/ 

g; 

.•5314S 

.:mooo 

..53412 

.31207 

..53074 

.3U14 

.53935 

.34622 

..54195 

.Hl-vtU 

ri 

22 

.53153 

.34004 

.53410 

.34211 

..53078 

.34418 

.53939 

.34625 

..54199 

.34Vt3 

25 

.53157 

.34007 

.53421 

.34214 

..53083 

.34421 

.53944 

.34629 

.54203 

.3*>vi(i 

+   6' 

9.53102 

.34011 

9..53425 

.34218 

9.53087 

.34425 

9.53948 

.34632 

9,  .54  20s 

~.31M1) 

25 

.53106 

.34014 

.53429 

.:M221 

..53091 

.34428 

.53952 

.34636 

..>I212 

.34M3 

26 

.53170 

.34018 

..53434 

.34224 

.53090 

.34432 

.53957 

.34639 

..54216 

.3lv)7 

27 

..53175 

.34021 

..53438 

.34228 

..53700 

.34435 

.53961 

.34643 

..54221 

.3«V,U 

+  7' 

9.53179 

.34024 

9.53442 

.34231 

9..53704 

.34439 

9.63966 

.34646 

9,. 54  225 

.3l-v->» 

29 

.53184 

.34028 

.53447 

.34235 

.53709 

.34442 

.53970 

.34649 

,.M:"-'9 

:.\\<i-i 

1 

ao 

.53188 

.34031 

..53451 

.34238 

..53713 

.34445 

.53974 

.34653 

,51:' ;  i 

.31S01 

■/; 

SI 

.53192 

.34035 

.53456 

.34242 
.34245 

..53718 
9. .53722 

.34449 
.34452 

.,53978 
9.53983 

.34656 
.34660 

,.Ml'.:- 
'9,.VIJ1.' 

.3»Mil 
.3486,>. 

.',V 

+  8' 

9.53197 

.34038 

9.53u;o 

W 

.53201 

.34042 

.53104 

.31249 

..53720 

.34456 

..53987 

.34663 

.54247 

.34871 

•7 

54 

.53200 

.:U045 

..53109 

.342.52 

..53731 

.34459 

.63991 

.34667 

..54251 

..34875 

26 

SS 

.53210 

.34049 

..53473 

.34256 

..53735 

.34463 

..53996 

.34670 

.,54255 

.34878 

."5 

+  y 

9.53214 

.:M052 

9,53477 

.34259 

9.53739 

.34466 

9..')40()0" 

.34674 

9..54260 

.34s>-.' 

57 

.53219 

..34055 

.53482 

.34262 

.53744 

.34470 

.54004 

,34677 

.54264 

.31ss."> 

55 

.53223 

.34059 

.53186 

.34266 

.53748 

.34173 

..54009 

.34681 

..54208 

.3^"v^.^ 

59 

.53228 

.34062 

..53491 

.34269 

..53752 

.34477 

..5-1013 

.346.84 

..54272 
9.54277 

.31s9'.' 
.3»M».> 

/ 

+  10' 

9.53232 

.34066 

9.53495 

.34273 

9.537.57 

.34480 

9.54017 

.34688 

Al 

.53230 

.:U069 

.53499 

.34276 

.53761 

.34483 

..54022 

..34691 

..542S1 

.34.S99 

I'J 

4S 

.53241 

.34073 

.53501 

.3I2N0 

..53705 

.34487 

.54026 

.34694 

..542S5 

.34902 

IS 

4S 

.53245 

.:t4076 

.53.508 

.31283 

.53770 

.34490 
.34494 

..54030 
9^54035 

..34698 
.34701 

.,54290 
"9,54294 

.34906 
.34909 

n 

16 

+  n' 

'9.53249 

.34080 

9..53512 

.34287 

9.53774 

.(5 

.53264 

.34083 

..53517 

.34290 

..53778 

.34497 

.54039 

.34705 

..54298 

.34913 

15 

■«6- 

.53258 

.34087 

.53.521 

.34'293 

..53783 

.34501 

.54043 

,;i4708 

.54303 

..34916 

14 

47 

.53263 

.34090 

..53520 

.34'.»97 

..53787 

.34504 

..540-18 

,34712 

.51307 

..34920 

I.I 

+    12' 

9.53207 

.:(4093 

9.53.530 

.34300 

9.53792 

.34508 

9.54052 

.34715 

9.51311 

.34923 

1.' 

-J9 

.53271 

.34097 

.53.534 

.34304 

..53790 

.34511 

.'.1056 

.34719 

.54310 

.34927 

11 

S& 

.53276 

.34100 

.,53539 

.34307 

.53.800 

.34515 

.54061 

,34722 

.54320 

.34930 

10 

r,! 

.53280 

.34104 

..53543 

.34311 

.53805 

.34.'>18 

.51005 

.34726 

.,54324 

.34933 

9 

+    13' 

9.53285 

.34107 

9,53.547 

.34314 

9.53809 

.34.521 

9.51069 

.34729 

9.54329' 

.34937' 

S 

J5 

.r>:i2S9 

..-Mill 

.53552 

.34318 

.53813 

.34525 

.54074 

.34733 

.543:}3 

.34940 

7 

J-< 

. 53293 

.34114 

.53556 

.34321 

.53818 

.;M52« 

.51078 

.34736 

..5-1337 

.34944 

6 

.« 

.5:'>J!).S 

.31118 

.53560 

.:U325 

.53822 

.34532 

.5ia'!2 

.34738 

.54341 

.34D47 

5 

■+  1*' 

9.. ■.3302 

.44121 

'9.53505 

.34.128 

9.53826 

.34535 

9.. 54087 

.34743 

9..Vt346 

.34951 

4 

57 

.53307 

.34124 

.53509 

.34331 

..5;W31 

.34539 

.54091 

.34746 

.543,50 

.34954 

S 

55 

..53311 

.34128 

.53571 

.:J4335 

.53835 

.34542 

MOQb 

.34750 

.54354 

.349.W 

2 

59 

..53.(15 

.34131 

.■.:'.:.:-; 

.34;«8 

..5:}839 

.34546 

.54100 

.34753 

.5 1.;.-.9 

.349CI 

1 

+  w 

"9.53320 

.34135 

9. ,■.,;.. s_' 

.34.342 

9.53844 

.34549 

9.54104 

.34757 

'9..M, ■...,■. 

.:t49(>5 

0 

]9h  14m 

;9A  j.p" 

19'' 

Ijm 

79*  7/"' 

79» 

;.-  1 
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s 

4h  oO">  12°  30' 

4h  Sim 

73=45' 

4h  .5^m 

73=' 0' 

4>^  53™  73°  15' 

4>t  54^ 

73"  W 

s 

Log.  llav. 

Nat.  nav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Lor.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

0 
1 
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5lt  12m  78°  0' 

5h  ism  78°  15' 

5h  14m  78°  30' 

s 

60 
59 
5S 

56 
55 
54 
53 
52 
51 
SO 
49 

Log.  Hav. 

Nat.  llav. 

Log.  Hav. 

Nat.  Hav, 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Ilav. 

Log.  Uav. 

Not.  Hav. 

0 
1 

~S 

9.59304 
.59308 
.59312 
.59316 

.39178 
.39183 
.39185 
.39189 

9.59540 
.59544 
.59548 
.59552 

.39391 
.39395 
.39398 
.39403 

9.59774 
.59778 
.59782 
.59786 

.39604 
.39608 
.39613 
.39615 

9.60008 
.60012 
.60016 
.60020 

.39818 
.39831 
.39835 
.39839 
.39833 
.39836 
.39839 
.39843 

9.00240 
.60244 
.00248 
.00252 

.OOJOO 
.00263 
.60267 

.40033 
.400.35 
.40039 
.40043 
.40046 
.40049 
.40053 
.40057 

+   1' 

5 
6 

9.59320 
.59324 
.59328 
.59332 

.39193 
.39196 
.39199 
.39303 
.39306 
.39310 
.39311 
.39317 

9.59556 
.59559 
.59563 
.59567 

9.59571 
.59575 
.59579 
.59583 

.39405 
.39409 
.39413 
.39416 
.39430 
.39433 
.39437 
.39430 

9..59790 
.59794 
.59798 
.59802 

9..59806 
.59809 
.59813 
.59817 

.39619 
.39633 
.39636 
.39639 

9.60023 
.60027 
.60031 
.60035 

+  2' 
9 

10 
11 

9.59330 
.59340 
..59344 

.59348 

.39633 
.39636 
.39640 
.39644 
.39647 
.39651 
.39654 
.39658 

9.60039 
.60043 
.60047 
.60051 

.39846 
.39850 
.39854 
.39857 

9.60271 
.60275 
.60279 
.60283 

.40060 
.40064 
.40067 
.40071 

+     3' 

13 
14 
15 

9.59351 
.59355 
.59359 
.59363 

.39331 
.39334 
.39338 
.39331 

9.59587 
.59591 
.59595 
.59599 

.39434 
.39437 
.39441 
.39444 

9.59821 
.59825 
.59829 
.59833 

9.600.54 
.60058 
.60002 
.60066 

.39861 
..39864 
.39868 
.39871 

9.00287 
.00291 
.60294 
.6029S 

9^6030T 
.60306 
.60310 
.00314 

.40074 
.40078 
.40081 
.40085 
.40089 
.40093 
.40096 
.40099 

4S 
47 
46 

'44 
43 
42 
41 
40 
39 
3S 
37 

+   *' 

n 

IS 
19 

9.59367 
.59371 
.59375 
.59379 

.39335 
.39338 
.39343 
.39345 

9.59602 
..59606 
.59610 
.59614 

.39448 
.39451 
.39455 
.39459 

9.59837 
.59841 
.59845 
.59848 

.39661 
.39665 
.39668 
.39673 

9.60070 
.60074 
.60078 
.60082 

.39875 
.39878 
.39883 
.39886 

+     5' 

•21 

22 
2S 

9..593S3 
..59387 
.59391 
.59395 

.39349 
.39353 
.39356 
.39360 

9..59618 
.59622 
.59626 
.59630 

.39463 
.3946C 
.39469 
.39473 

9.59852 
.598.56 
.59860 
.59864 

.39676 
.39679 
.39683 
.39686 

9.60085 
.60089 
.60093 
.60097 

.39889 
.39893 
.39896 
.39900 

9.00318 
.00321 
.60325 
.60329 

.40103 
.40106 
.40110 
.40114 

+     6' 

25 
26 
27 

9.59399 
.59403 
.59406 
.59410 

.39363 
.39367 
.39370 
.39374 

9.59634 
.59638 
.59642 
.59646 

.39476 
.39480 
.39484 
.39487 

9.59S68 
.59872 
.59876 
.59880 

.39690 
.39693 
.39697 
.39700 

9.60101 
.60105 
.60109 
.60113 

.39903 
.39907 
.39910 
.39914 
.39918 
.39931 
.39935 
.39938 

9.00333 
.00337 
.00341 
.60345 

9.60348 
.60352 
.60350 
.00360 

.40117 
.40131 
.40134 
.40138 
.40131 
.40135 
.40139 
.40143 

36 
35 
34 
33 
32 
31 
30 
29 

+    r 

29 
SO 
SI 

9..59414 
..53418 
.59422 
.59426 

.39377 
.39381 
.39385 
.39388 

9.59649 
.59653 
.59657 
.59661 

.39491 
.39494 
.39498 
.39501 

9.59883 
.59887 
.59891 
.59895 

.39704 
.39708 
.39711 
.39715 

9.60116 
.60120 
.60124 
.60128 

+      8' 

ss 

S4 
S5 

9.59430 
.59434 
.59438 
.59442 

.39393 
.39395 
.39399 
.39303 

9.59665 
.59669 
.59673 
..59677 

.39505 
.39508 
.39513 
.39516 

9.59899 
.59903 
.59907 
.59911 

.39718 
.39733 
.39735 
.39739 

9.60132 
.60136 
.60140 
.60144 

.39933 
.39935 
.39939 
..39943 

9.60364 
.60368 
.60372 
.00375 

.40146 
.40149 
.40153 
.40156 

28 

26 
25 

+   9' 

SS 
S9 

9.59446 
.59450 
..594.54 
.59458 

.39306 
.39309 
.39313 
.39317 

9..59681 
.59685 
.59688 
.59692 

.39519 
.39533 
.39536 
.39530 

9.59915 
.59918 
.59922 
.59926 

.39733 
.39736 
.39739 
.39743 

9.60147 
.60151 
.60155 
.60159 

.39946 
.39950 
.39953 
.39957 

9.60379 
.60383 
.60387 
.00391 

.40160 
.40163 
.40167 
.40171 

24 
23 
22 
21 

+  10' 

41 

42 
43 

9.59461 
..59465 
.59469 
.59473 

.39330 
.,39334 
.39337 
.39331 

9.59696 
..59700 
.59704 
.59708 

.39533 
.39537 
.39540 
.39544 

9..59930 
.59934 
.59938 
..59942 

.39746 
.39750 
.39754 
.39757 

9.60163 
.60167 
.60171 
.60175 

.39960 
.39964 
.39967 
.39971 

9.60395 
.60399 
.00402 
.00406 

.40174 
.40178 
.40181 
.40185 

20 
19 
18 
17 

+    11' 

45 
46 

47 

9.59477 
.59481 
.59485 
.59489 

.39334 
.39338 
.39341 
.39345 

9.59712 
.59716 
.59720 
.59724 

.39548 
.39551 
.39555 
.39558 

9..59946 
.59950 
.59953 
.59957 

.39761 
.39765 
'39768 
.39773 

9.60178 
.60182 
.60186 
.60190 

.39975 

.39978 
.39983 
.39985 

9.60410 
.00414 
.00418 
.00422 

.40188 
.40193 
.40196 
.40199 

16 
15 
14 
13 

+  13' 

49 
50 
51 

9. .59493 
.59497 
.59501 
.59505 

.39348 
.39353 
.39356 
.39359 

9.59728 
.59731 
.59735 
.59739 

.39563 
.39565 
.39569 
.39573 

9.59961 
.59965 
.59969 
.59973 

.39775 
.39779 
.39783 
.39786 

9.60194 
.60198 
.60202 
.60206 

.39989 
.39993 
.39996 
.40000 

9.60426 
.00429 
.00433 
.00437 

.40303 
.40306 
.10310 
.40313 

12 
11 
10 
9 

+  13' 

53 
54 
55 

9.59508 
.59512 
.59516 
.59520 

.39363 
.39366 
.39370 
.39373 

9..59743 
.59747 
.59751 
.597.55 

.39576 
.39580 
.39583 
.39587 

9.59977 
.59981 
..59985 
.59988 

.39789 
.39793 
.39790 
.30800 

9.60209 
.60213 
.60217 
.60221 

.40003 
.40007 
.40010 
.40014 

9.00441 
.60445 
.60449 
.60452 

.40317 
.40330 
.40334 
.40338 

8 
7 
6 
5 
4 
3 

~1 
0 

+  14' 

57 
SS 
59 

9.59524 
.59528 
.59532 
.59536 

.39377 
.39380 
.39384 
.39388 

9..59759 
.59763 
.59767 
.59770 

.39590 
.39594 
.39597 
.39601 

9.59992 
..59996 
.60000 
.60004 

.39803 
.39807 
.39811 
.39814 

9.60225 
.60229 
.60233 
.00236 

.40017 
.40031 
.40034 
.40038 

9.00456   .403:fl 
.60460   .403:?5 
.00464   .*fl3:J8 
.00468   .40313 

9.00472   .40345 

+    15' 

9.. 59540 

..39391 

9.59774  1  .39604 

9.60008  1  .39818 

9.60240   .40033 

ISh  40"' 

]Sh  4S"> 

m  47'" 

lS>i  -(6™ 

ish  .;.;"i 
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TABLE  45. 
Haversines. 

3 

5»  /S"  78°  43' 

5»  76m  79°  V 

5h  nm  79^  IS' 

5h  ism  79=  30' 

Sh  19m  79°  45' 

s 

Log.  nav. 

Nat.  Hav 

Log.  HsY 

Nat.  Hav 

Log.  Hav 

Nat.  Hav 

Log.  Hav. 

Nat.  Hav 

Log.  Hav. 

Nat.  Hav 

0 
1 
9 

~s 

9.G0472 

.(;04s;i 

9.(>01.S7 
.00-491 
.60495 
.G0499 

.40245 
.40349 
.40353 
.40356 
.40360 
.40263 
.40207 
.40270 

9.60702 

.00700 
.00710 
.00714 
9.00717 
.00721 
.60725 
.60729 

.40460 
.40463 
.40467 
.40470 

9.00931 
.60935 
.00939 
.00943 

.40674 
.40677 
.40681 
.40685 
.40688 
.40693 
.40695 
.40699 

9.01160 
.61164 
.61167 
.01171 

.40888 
.40692 
.40895 
.40899 

9.61387 
.61391 
.61396 
.61399 

.41103 
.41106 
.41110 
.41114 
.41117 
.41121 
.41124 
.41128 

6'') 
59 
5S 
JL 

55 
54 
53 

+    1' 

5 
6 
7 

.40474 
.40477 
.40481 
.40485 

9.00947 
.00951 
.60954 
.60958 

9.01175 
.01179 
.61183 
.01180 

.40903 
.40906 
.40910 
.40913 

9.61402 
.61406 
.61410 
.01414 

+  2' 

m 
11 

9.(iOoO-' 
.60500 
.00510 
.00514 

.40274 
.40377 
.40381 
.40285 
.40388 
.40392 
.40295 
.40299 

9.60733 
.60737 
.60740 
.60744 

9.00748 
.007.52 
.00750 
.00700 

.40488 
.40492 
.40495 
.40199 
.40502 
.40506 
.40510 
.40513 

9.60962 
.00966 
.60970 
.00973 

9.00977 
.00981 
.00985 
.00989 

.40703 
.40706 
.40710 
.40713 

9.01190 
.01194 
.61198 
.61202 

.40917 
.40920 
.40924 
.40938 

9.01417 
.01421 
.01425 
.01429 

.41131 
.41135 
.41139 
.41142 

5i 
51 
50 
49 

+  3' 

7.5 
U 

15 

9.00518 
.60522 
.00520 
.60529 

.40717 
.40730 
.40734 
.40737 

9.01205 
.01209 
.01213 
.01217 

.40931 
.40935 
.40938 
.40943 

9.01433 
.01430 
.01440 
.01444 

.41146 
.41149 
.41153 
.41156 

4S 

47 
46 
45 

+  4' 
77 
IS 
19 

9.00533 
.60637 
.60541 
.60545 

.40303 
.40306 
.40310 
.40313 

9.00703 
.60707 
.00771 
.00775 

9.00779" 
.00783 
.00780 
.00790 

9.007114 
.007!»S 
.OOS(I2 
.00S05 

.40517 
.40520 
.40524 
.40527 
.40531 
.40535 
.40538 
.40543 
.40545 
.40549 
.40552 
.40,W6 

9.00992 
.00996 
.01000 
.01004 

9^01008 
.61012 
.61015 
.01019 

.40731 
.40735 
.40738 
.40743 
.40745 
.40749 
•40752 
.40756 

9.01221 
.61224 
.61228" 
.61232 

.40945 
.40949 
.40953 
.40956 

9.01448 
.01451 
.014.55 
.0145!) 

9:01403 
.01407 
.01470 
.61474 

.41160 
.41164 
.41167 
.41171 
.41174 
.41178 
.41182 
.41185 

U 
43 
4t 
41 
40 
39 
38 
37 
36 
35 
34 
33 

+   y 

SI 
S3 
S3 

9.00549 
.00552 
.60550 
.60560 

.40317 
.40320 
.40324 
.40328 
.40;i31 
.40335 
.40338 
.40342 

9.01236 
.61240 
.61243 

.61247 

.40960 
.40903 
.40967 
.40970 
.40974 
.40978 
.40981 
.40985 

ss 

S6 
S7 

9.60504 
.60508 
.00572 
.00576 

9.01023 
.01027 
.01031 
.01034 

.40760 
.40763 
.40767 
.40770 

9.01251 
.01255 
.01258 
.01202 

9.61478 
.61482 
.61485 
.01489 

.41189 
.41192 
.41196 
.41199 

+    r 

S9 

30 
31 

9.00579 
.60583 
.60587 
.60591 

.40345 
.40349 
.40352 
.40356 

9.0()M)9 
.00S13 
.00817 
.00821 

.40.iOO 
.40.50.1 
.40567 
.40570 

'j.i;iii:;s 
.01012 
.01040 
.01050 

.40774 
.40777 
.40781 
.40785 

9.0121,0 
.01270 
.01274 
.01277 

.40988 
.40992 
.40996 
.40999 

9.01493 
.01497 
.01.500 
.01504 

.41303 
.41207 
.41210 
.41214 

SS 
31 
30 
S9 

+  8' 
S3 
34 
35 

9.60595 
.60599 
.60602 
.60000 

.40360 
.40363 
.40367 
.40370 
.40374 
.40377 
.40381 
.40385 

9.00S25 
.00828 
.00S32 
.OOSliO 

9.i;08^!0 
.60844 
.00847 
.00851 

9.00855 
.00859 
.0OS03 
.00807 

.40574 
.40577 
.40581 
.40585 
.40588 
.40592 
.40595 
.40599 
.40(803 
.40606 
.40010 
.40613 

9.01053 
.01057 
.01001 
.01005 

9.01009 
.01072 
.01070 
.(ilOSO 

.407.88 
.40792 
.40795 
.40799 
.40803 
.40806 
.40810 
.40813 
.40817 
.40830 
.40834 
.40837 
.40831 
.40835 
.40838 
.40842 
.40845 
.40849 
.40853 
.40856 

9.01281 
.01285 
.01289 
.01293 

9.01290 
.01300 
.01304 
.61308 

.41003 
.41006 
.41010 
.41013 
.41017 
.41021 
.41024 
.41038 

9.01508 
.01512 
.01616 
.61519 

9.61523 
.61527 
.61531 
.61534 

9.61538 
.61542 
.61546 
.01549 

9.015.53 
.01557 
.01.501 
.01.505 

',).i;i508 
.01572 
.01570 
.015Mt 

.41217 
.41321 
.41225 
.41228 
.41233 
.41235 
.41339 
.413I' 
.41310 
.41250 
.41253 
.41257 
.41360 
.41364 
.41267 
.41371 
.41275 
.41378 
.41283 
.41285 

S8 

rr 

t6 
SS 
S4 
S3 

1 

7.V 
IS 
77 
16 
15 
14 
13 
IS 
11 
10 
9 

+     9' 

57 
SS 
39 

9.00610 
.60614 
.00618 
.00622 

+    W 

41 
4S 
43 

9.60625 
.60629 
.60633 
.00637 

.40388 
.40392 
.40395 
.40399 

9.61084 
.61088 
.61091 
.61095 

9.61099 
.01103 
.01107 
.01110 

9.01114 
.01118 
.01122 

.i;n20 

9.61312 
.61315 
.01319 
.61323 

.41031 
.41035 
.41039 
.41042 
.41046 
.41W9 
.410.-13 
.41056 
.41000 
.41063 
.41067 
.41071 

4'> 
47 

+  ir 

49 

so 

9.60041 
.60045 
.60648 
.00652 

9.r)0i;.",ir 
.00060 
.00064 
.00008 

.40402 
.40406 
.40110 
.40413 
.40417 
.40420 
.40424 
.40427 

9.00S7O 
.00874 
.00878 
.(;0882 

9.00880" 
.00890 
.00893 
.00897 

.40017 
.40620 
.40624 
.40627 
.40631 
.40635 
.40638 
.40642 

9.61327 
.61330 
.01334 

.01338 
9.01342' 
.01340 
.01:149 
.01353 

+  13' 

5S 

o4 

9.(M)071 
.00075 
.00079 
.00083 

.40431 
.40434 
.40438 
.40443 

9.0O!lOl 
.00905 
.(;0!»09 
.00912 

.40645 
.40649 
.40652 
.40656 

9.01  I2:i 
.01133 
.01137 
.01111 

.40860 
.40803 
.40867 
.40870 

11.01357 
.01301 
.01364 
.01368 

.41074 
.41078 
.41082 
.41085 

:).til5s3 
.01.587 
.61591 
.01.595 

.413S9 
.41393 
.41296 
.41300 

S 
7 
S 
5 

as 

S9 

9.00087 
.60091 
.60694 
.60698 

9.00702 

.40445 
.40149 
.40452 
.4045« 
.10460 

9.00910 
.00920 
.60924 
.60928 

9.60931 

.40660 
.40663 
.40667 
.40670 
.40674 

9.01145 
.01148 
.01152 
.011.56 

9.01100 

.40874 
.40878 
.40881 
.40885 

.40888 

9.61372 
.61376 
.613S0 
.01383 

9.01387 

.41089 
.41092 
.41096 
.41099 
.41103 

9.01598 
.61602 
.61606 
.01010 

9.01014 

.41303 
.41307 
.41310 
.41114 
.41318 

4 
3 
9 

1 

+  14' 

0 

/.V 

;jm 

7S»4J" 

/A'A 

\fm 

/.v* 

(/"• 

tS>>  4(jm 

TABLE    4.5. 
Ilaversines. 
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s 

jh  -J0"> 

80°  0' 

Shiim 

80°  15' 

5h  oom 

80°  30'   5h  23"> 

80°  45' 

5"  24"> 

81°  r 

a 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

9.61614 
.61617 
.61621 
.6162.5 

.41318 
.41321 
.41325 
.41328 

9.61839 
.61843 
.61846 
.61850 

.41533 
.41536 
.41540 
.41543 

9.62063 
.62067 
.62071 
.62074 

.41748 
.41751 
.41755 
.41758 

9.62287 
.62290 
.62294 
.02298 

.41963 
.41966 
.41970 
.41974 

9.62.509 
.62513 
.62516 
.62520 

.42178 
.42182 
.42185 
.42189 

60 
59 
58 
57 

-f-  1' 

5 
6 

9.61629 
.616:52 
.61636 
.61640 

.41332 
.413:J5 
.11339 
.11343 

9.61854 
.61858 
.61861 
.61865 

.41547 
.41550 
.41554 
.41558 

9.62078 
.62082 
.62086 
.62089 

.41762 
.41766 
.41769 
.41773 

9.62301 
.62305 
.62309 
.62313 

.41977 
.41981 
.41984 
.41988 

9.02524 
.02527 
.02531 
.62535 

.42193 
.42196 
.42200 
.42303 

56 
55 
54 
SS 

+      V 
9 
10 
11 

9.61i;44 
.61647 
.616.51 
.61655 

.113^16 
.41350 
.41353 
.41357 

9.61869 
.61873 
.61876 
.61880 

.41561 
.41565 
.41568 
.41572 

9.62093 
.62097 
.62100 
.62104 

.41776 
.41780 
.41783 
.41787 

9.62316 
.62320 
.62324 
.62327 

.41992 
.41995 
.41999 
.42002 

9.62538 
.62.542 
.62.546 
.62550 

.43307 
.42211 
.43214 
.42218 

52 
51 
50 
49 

+   3' 

IJ 
14 
15 

9.016-59 
.61662 
.61666 
.61670 

.41361 
.41364 
,41368 
.41371 

9.61884 
.61888 
.61891 
.61895 

.41576 
.41579 
.41583 
.41586 

9.62108 
.62112 
.62115 
.62119 

.41791 
.41794 
.41798 
.41801 

9.02331 
.62335 
.62338 
.62342 

.42006 
.42010 
.42013 
.42017 

9.62553 
.62557 
.62561 
.62564 

.42221 
.42225 
.43339 
.43332 

4S 
47 
46 
45 

+         i' 

17 
IS 
19 

9.61674 
.61677 
.61681 
.61685 

.41375 
.41378 
.41382 
.41386 

9.61899 
.61903 
.61906 
.61910 

.41590 
.41593 
.41597 
.41601 

9.62123 
.62127 
.62130 
.62134 

.41805 
.41809 
.41812 
.41816 

9.62346 
.62350 
.02353 
.62357 

.42020 
.43024 
.43027 
.43031 

9.62568 
.62572 
.62575 
.62579 

.43336 
.43339 
.42243 
.42247 

44 
43 
42 
41 

+      5' 

21 

~?3 

+    c 

25 
26 

27 

9.616^9 
.61692 
.61696 
.61700 

.41389 
.41393 
.41396 
.41400 

9.61914 
.61917 
.61921 
.61925 

.41604 
.41608 
.41611 
.41615 

9.62138 
.62141 
.62145 
.62149 

.41819 
.41823 
.41837 
.41830 

9.62361 
.62364 
.62368 
.62372 

.42035 
.42038 
.42042 
.42045 

9.62583 
.62586 
.62590 
.62594 

.43350 
.43354 
.43357 
.43361 

40 
39 
38 
37 

9.61704 
.61708 
.61711 
.61715 

.41404 
.41407 
.41411 
.41414 

9.61929 
.61932 
.61936 
.61940 

.41619 
.41623 
.41626 
.41629 

9.62153 
.62156 
.62160 
.62164 

.41834 
.41837 
.41841 
.41844 

9.02376 
.62379 
.62383 
.62387 

.42049 
.42053 
.43056 
.42060 

9.62598 
.62601 
.62605 
.62609 

AZtU 
.42268 
.42272 
.42375 

36 
35 

34 
33 

+    r 

29 
SO 
SI 

9.61719 
.61723 
.61726 
.61730 

.41418 
.41421 
.41425 
.41429 

9.61944 
.61947 
.61951 
.61955 

.41633 
.41636 
.41640 
.41644 

9.62168 
.62171 
.62175 
.62179 

.41848 
.41852 
.41855 
.41859 

9.62390 
.62394 
.62398 
.02402 

.42063 
.42067 
.42071 
.43074 

9.62612 
.62616 
.62620 
.62623 

.42279 
.42282 
.42286 
.42290 

32 
31 
30 
29 

+     8' 
S3 
S4 
S5 

9.61734 
.61738 
.61741 
.61745 

.41432 
.41436 
.41439 
.41443 

9.61959 
.61962 
.61966 
.61970 

.41647 
.41651 
.41654 
.41658 

9.62182 
.62186 
.62190 
.62194 

.41863 
.41866 
.41870 
.41873 

9.62405 
.62409 
.02413 
.62416 

.43078 
.43081 
.43085 
.43089 

9.62627 
.62631 
.62634 
.62638 

.43293 
.43297 
.42300 
.43304 

28 
27 
26 
25 

+     9' 

S7 
3S 
39 

9.61749 
.61753 
.61756 
.61760 

.41447 
.41450 
.41454 
.41457 

9.61974 
.61977 
.61981 
.61985 

.41662 
.41665 
.41669 
.41672 

9.62197 
.62201 
.62205 
.62208 

.41877 
.41880 
.41884 

.41888 

9.62420 
.62424 
.62427 
.62431 

.42093 
.43096 
.42099 
.43103 

9.62642 
.62646 
.62649 
.62653 

.42308 
.42311 
.42315 
.42318 

24 
23 

22 
21 

+    10' 

41 

9.61764 
.61768 
.61771 
.61775 

.41461 
.41464 
.41468 
.41472 

9.61989 
.61992 
.61996 
.62000 

.41676 
.41679 
.41683 
.41687 

9.62212 
.62216 
.62220 
.62223 

.41891 
.41895 
.41898 
.41902 

9.62435 
.62439 
.62442 
.62446 

.43106 
.43110 
.43114 
.43117 

9.62657 
.62600 
.02004 
.02668 

.42322 
.43336 
.43339 
.43333 

to 
19 
IS 

n 

+  11' 

45 
46 
47 

9.61779 
.61783 
.61786 
.61790 

.41475 
.41479 
.41482 
.4148. 

9.62003 
.62007 
.62011 
.62015 

.41690 
.41694 
.41697 
.  1701 

9.62227 
.62231 
.62234 
.62238 

.41905 
.41909 
.41913 
.41916 

9.024.50 
.02453 
.02457 
.02461 

.43131 
.43134 
.43138 
.43132 

9.62671 
.62675 
.62679 
.62682 

.42336 
.43340 
.43344 
.43347 

16 
15 
14 
13 
12 
11 
10 
9 

+    12' 

49 
50 
51 

9.61794 
.61798 
.61801 
.61805 

.41490 
.41493 
.41497 
.41500 

9.62018 
.62022 
62026 
.62030 

.41705 
.41703 
.41712 
.41715 

9.62242 
.62246 
.62249 
.62253 

.41930 
.41933 
.41937 
.41931 

9.62464 
.62468 
.62472 
.62476 

.43135 
.43139 
.43143 
.43146 

9.62686 
.62690 
.62693 
.62697 

.43351 
.43354 
.43358 
.43361 

+    13', 

53 
54 
55 

9.61809 
.61813 
.61816 
.61820 

.41504 
.41507 
.41511 
.41515 

9.62033 

.62037 

.62041 

2045 

.41719 
.41722 
.41726 
.41730 

9.62257 
.62261 
.62264 
.62268 

.41934 
.41938 
.41941 
.41945 

9.62479 
.62483 
.62487 
.62490 

.43150 
.43153 
.43157 
.43160 

9.62701 
.62704 
.62708 
.62712 

.42365 
.42369 
.42572 
.42376 

8 
7 
6 
5 
4 
3 

1 

+    14' 

57 
SS 
59 

9.61824 
.61828 
.61831 
.61835 

.41  18 
.41522 
.41525 
.41529 

9.62048 
.62052 
.620.56 
.62059 

.41733 
.41737 
.41740 
.41744 

9.62272 
.62275 
.62279 
.62283 

.41949 
.41953 
.41956 
.41959 

9.62494 
.62498 
.62501 
.62505 

.43164 
.42168 
.43171 
.43175 

9.62710 
.02719 
.62723 
.62727 

.42379 
.433S3 
.42387 
.43330 

+    15' 

9.61839 

.41533 

9.62063 

.41748 

9.62287 

.41963 

9.02.509 

.43178 

9.62730 

.43394 

0 

IS'' 

S9"> 

fe  ISli 

3S"> 

i^A  37m 

ISli  36m 

ISh 

S^r^ 
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Haversines. 

9 

5^  25"  81°  15' 

o"  .'G">  81°  30' 

S»  f  7"»  81°  45' 

Sh  -28^  82°  0' 

5»  S9m  82°  15' 

J 

Log.  Hav. 

Nat.  Hav. 

Log.  nav.|  Nat.  Hav 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav 

Log.  Hav  1  Nat.  Hav 

0 

1 
~s 

9.62730 
.62734 
.62738 
.62741 

.42394 
.42397 
.42401 

.4240,-1 

9.62951  1  .42610 
.62954  '  .42613 
.02958  i  .42617 
.02902  1  .42620 

9.03170 
.63174 
.03177 
.03181 

.42825 
.4'iS29 
.42833 
.42836 

9.63389 
.63392 
.03396 
.63399 

.43041 
.43045 
.43049 
.43052 

9.63606  :  .43257 
.63610  :  .43261 
.63613   .43265 
.63617   .43-J68 

O' 

+   1' 

9.0274", 
.C274!» 
.62752 
.62756 

.4'.'4(»s 
.4»41'.' 
.42415 
.42419 
.42423 
.42426 
.42430 
.42433 

;».  02905 
.02909 

.02973 
.0'_'97ii 
'9^i29Mr 
.029M 
.029.S7 
.t;21tl»l 

.42024 
.42628 
.42631 
.42635 

9.03185 
.63188 
.63192 
.63196 

.42840 
.42843 
.42847 
.42851 

9.03403 
.03407 
.03410 
.03414 

.43056 
.43059 
.43063 
.43067 

9.63021   .43272 
.63624   .432;,> 
.63628   .432:  :i 
.63631  AXl^.\ 

+  2' 
10  \ 

9.62760 
.62763 
.62707 
.62771 

.42638 
.42frl2 
.42645 
.42649 

9.03199 
.03203 
.03207 
.03210 

.42854 

.42858 
.42861 
.42865 

9.03418 
.03421 
.63425 
.63429 

.43070 
.43074 
.43077 
.43081 

9.63035   .43'.'m; 
.03639  1  .43-;:mi 
.63642  '    A-AV.\'. 
.63646   .432:>: 

+   3' 

IS 

9.62774 
.62778 
.62782 
.62785 

.42437 
.42441 
.42444 
.42448 

9.029'Jo   .42653 
.C2it;tS   .42656 
.03002   .42660 
.03006   .42663 

9.03214 
.03218 
.03221 
.63225 

.42869 
.42872 
.42876 
.42879 

9.03432 
.63436 
.63439 
.63443 

.43085 
.43088 
.43092 
.43095 

9.63649   .43;i01 
.63653  1  .43304 
.63657   .43308 
.63000   .43312 

■i-', 

+     4' 

18 
19 

9.62789 
.62793 
.62796 
.62800 

.42451 
.42455 
.42459 
.42462 

9.03009  1  .42667 
.63013  '  .42671 
.63017   .42674 
.63020   .42678 

9.63228 
.63232 
.03236 
.03239 

.42883 

.42887 
.42890 
.42894 

9.63447 
.63450 
.63454 
.63458 

.43099 
.43103 
.43106 
.43110 

9.03004  i  .43315 
.63668   .43319 
.6;«71   .43322 
.63675   .43326 

J,; 

+     6' 
il 

gs 

9.62804 
.62808 
.62811 
.62815 

.42466 
.42469 
.42473 
.42477 

9.03024   .42681 
.63028  1  .42685 
.63031  1  .42689 
.»;;',o:!=. '  .42692 

9.03243 
.03247 
.03250 
.03254 

.42897 
.42901 
.42905 
.42908 

9.63461 
.63465 
.63468 
.63472 

.43113 
.43117 
.43121 
.43124 

9.63678   .43.^30 
.63682  ,  .43333 
.63680   .4333: 
.63689  ;  .43341! 

+     6' 

g6 
S7 

9.62819 
.62822 
.62826 
.62830 

.424  Ml 
.424  vl 
.424^7 
.42491 

'»'  o  :<   .42696 
J  .nlJ   .42699 
'i.'.iur,   .42703 
.'.:;ii:.n   .42707 

9.03258 
.03201 
.03205 
.03209 

.42912 
.42915 
.42919 
.42923 

9.03470 
.63479 
.63483 
.63487 

.43128 
.43131 
.43135 
.43139 

9.63693 
.63696 
.63700 
.0370 1 

.43:111 

.4331s 
.»33.>I 

.i3:t.v-> 
.t3:t.-.s 
.4330; 

.43:too 

.4330!) 

.43;{:3 

.43.370 
.43.1^0 
.433s 4 

.43as: 

.43:191 
.43.394 
.4339> 
.43402 
.43405 
.43409 
.43412 

1: 

+  7' 

30 
SI 

9.62833 
.62837 
.62841 
.62844 

.42494 
.42498 
.42502 
.42505 

;<,i,,;iM;.i 
.030.'i7 
.03001 
.03064 

.42710 
.42714 
.42717 
.42721 

9.03272 
.63270 
.63279 
.032S3 

.42926 
.42930 
.42933 
.42937 

9.63490 
.63494 
.63497 
.63501 

.43142 
.43146 
.43149 
.43153 

9.03707 
.63711 
.03714 
.03718 

+   8' 

S4 
35 

9.62848 
.62852 
.62855 
.62859 

.42509 
.42512 
.42516 
.42520 

9.03008 
.63071 
.03075 
.63079 

.4272.5 
.4272H 

.4273i 
.427.r. 

:m.:;:'v7  '  .42941 

.i.:;."ii)   .f,'944 
.i.:.'::ii       .4294S 
.  L-   .42951 

9.63505 
.63508 
.63512 
.63516 

.43157 
.43160 
.43164 
.43167 

9.03722 
.63725 
.63729 
.03733 

+   y 

38 
39 

9.62863 
.62866 
.62870 
.62874 

.42523 
.42527 
.42530 
.42534 

9.63082 
.63086 
.63090 
.63093 

.42731) 
.42743 
.42746 
.42750 

.03309 
.03312 
9.03316 
.03320 
.03323 
.03327 

. t2955 
.42959 
.42962 
.42966 

9.63519 
.63523 
.63526 
.63530 

.43171 
.43175 
.43178 
.43182 

9.63736 
.63740 
.63743 
.63747 

+    W 
41 
4t 
43 

9.62877 
.62881 
.62885 
.62888 

.42538 
.42541 
.42545 
.42548 

9.63097   .42753 
.03101   .42757 
.03104   .42761 
.63108   .42764 

.42969 
.42973 
.42977 
.42980 

9.63534 
.63537 
.63541 
.63645 

.43U« 
.43189 
.43193 
.43196 

9.63751 
.63754 
.63758 
.63761 

+  11' 

46 
47 

9.62892 
.62896 
.62899 
.62903 

.42552 
.42556 
.42559 
.42563 
.42566 
.42570 
.42574 
.42577 

9.63112 
.63115 
.63119 
.63123 

9.0312ti 
.63130 
.03134 
.03137 

.42768 
.42771 
.42775 
.42779 
.42782 
.42786 
.42789 
.42793 

9.03330 
.63334 
.03338 
.63341 

9.03345 
.03349 
.03352 
.033r.O 

"9.li3300 
.(i33(13 

.o:',:i07 

.03370 
9.03374' 

.ii:;:;?"- 

.42984 

.42987 
.42991 
.42995 
.42998 
.43002 
.43005 
.43009 
.43013 
.43016 
.43020 
.43023 
.43027 
.43031 
.I.ill34 
.I303S 

9.63548 
.63552 
.03.555 
.035.59 

9.03503 
.63560 
.t;3.-.70 
.03574 

9.03577 
.63581 
.63584 
.63588 

9.63592 
.03595 
.03599 
.03002 

.43200 
.43203 
.43207 
.43211 
.43214 
.43218 
.43221 
.43225 
.43229 
.43232 
.43236 
.43239 

9.63765 
.63769 
.63772 
.63776 

.43416 
.43420 
.43423 
.43427 

!' 

1 . 
1 , 
1., 
J. 
11 
If 

I 

+  ir 

•<9 
so 

St 

9.02907 
.62910 
.62914 
.62918 

9.03779  ;  .43430 
.63783  '  .43434 
.63787   .4343H 
.63790   .43441 

+    13' 

5J 

9.02921 
.62925 
.02929 
.02932 

.42581 
.42584 

.42588 
.42592 
.42595 
.42599 
.42602 
.42606 
.42610 

9.03141  ,  .42797 
.0314.-)   .4iS00 
.03  MS   .42804 
.63152   .42807 

9.03150  1  .42811 
.031.'.!!   .42.si:> 
.0310:!   .t•.•^l^ 
.03101.   .1. •■<.■.' 

9.03171)  .lis::, 

9.63794 
.63797 
.63S0I 
.63.S0.-> 

.43445 
.43448 
.43452 
.434.>6 
.43459 
.13463 
.4.3466 
.43470 

+  M' 

57 
S8 
59 

9.02936 
.62940 
.62943 
.02947 

.43243 
.43247 
.43250 
.43254 

9.03.SOS 
.63SI2 
.63815 
.03819 

+    15' 

9.02951 

...  1  .13041 

9.03000 

.43257 

9.03823  1  .43474 

!Sh  .W" 

7A'*  J-jm 

/aA  SJ'" 

J.s'l  j;>i 

;*'■  .',ii^> 
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s 

5ft  SOm  83°  30' 

5h  Sim 

83°  45' 

5h  Sim 

83°  0' 

5h  SSm 

83°  15' 

5h34m 

83°  30' 

. 

LoK.  Hav, 

Xat.  Ilav. 

iMg.  Ilav. 

Nat.  Hav. 

Lor.  llav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Ilav. 

Log.  Hav. 

Nat.  IJav 

0 
1 

S 

9.63823 
.63826 
.63830 
.63833 

.43474 
.43477 
.43481 
.43485 
.43488 
.43493 
.43495 
.43499 
.43503 
.43506 
.43510 
.43513 

9.64038 
.64042 
.64046 
.64049 

9.64053 
.64056 
.64060 
.64063 

^9.64007 
.64071 
.64074 
.64078 

.43690 
.43694 
.43697 
.43701 
.43704 
.43708 
.43713 
.43715 

9.64253 
.64256 
.64200 
.64264 

9.64267 
.64271 
.64274 
.64278 

.43907 
.43910 
.43914 
.43917 
.43931 
.43935 
.43938 
.43933 

9.64467 
.64470 

.64474 
.64477 
9.64481 
.64484 
.64488 
.64492 

.44133 
.44137 

"^.44130 
.44134 
.44138 
.44141 
.44145 
.44148 
.44153 
.44156 
.44159 
.44163 

9.64679 
.64683 
.64686 
.G4G90 

9.G4G94 
.64697 
.64701 
.64704 

.44340 
.44343 
.44347 
.443.51 
.44354 
.44358 
.44363 
.44365 

60 
59 
5S 

'56' 
55 
54 
53 
52 
51 
50 
49 
4S 
47 
46 
45 

5 
6 

7 

9.63837 
.63841 
.63844 
.63848 

+     2' 
9 
10 
11 

9.G3851 
.63855 
.G3S59 
.63862 

.43719 
.43733 
.43726 
.43730 

9.64281 
.64285 
.64289 
.64292 

.439:t5 
.43939 
.43943 
.43946 

9.64495 
.64499 
.64502 
.64506 

9.64708 
.64711 
.64715 
.64718 

.44369 
.44373 
.44376 
.44380 

+  3' 

IS 
U 
15 

9.63Sti6 
.G3S69 
.63S73 
.63877 

.43517 
.43531 
.43534 
.43538 

9.64081 
.64085 
.64088 
.64092 

.43733 
.43737 
.43741 
.43744 

9.64296 
.64299 
.64303 
.64306 

.43950 
.43953 
.43957 
.43961 

9.64.509 
.64513 
.64516 
.64520 

.44166 
.44170 
.44174 
,44177 

9.64722 
.64725 
.64729 
.64732 

.44383 
.44387 
.44390 
.44394 

+      4' 
17 
IS 
19 

9.63880 
.63884 
.63887 
.63891 

.43531 
.43535 
.43539 
.43543 

9.64096 
.64099 
.64102 
.64106 

.43748 
.43751 
.43755 
.43759 

9.64310 
.64314 
.64317 
.64321 

.43964 
.43968 
.43973 
.43975 

9.64523 

.64527 
.64531 
.64534 

.44181 
.44185 

.44188 
.44193 

9.64736 
.64740 
.64743 
.64747 

.44398 
.44401 
.44405 
.44408 

U 
'iS 
42 
41 

+     5' 

•21 
2-2 
23 

9.63895 
.63898 
.63902 
.63905 

.43546 
.43549 
.43553 
.43557 

9.64110 
.64113 
.64117 
.64121 

.43763 
.43766 
.43769 
.43773 

9.64324 
.64328 
.64331 
.64335 

.43979 
.43983 
.43986 
.43990 

9.64538 
.64541 
.64545 
.64548 

.44195 
.44199 
.44303 
.44306 

9.647.50 

.64754 
.64757 
.64761 

.44413 
.44416 
.44419 
.44433 

40 
39 
SS 
37 

+     8' 

25 
26 
27 

9.63909 
.63913 
.63916 
.63920 

.43560 
.43564 
.43567 
.43571 

9.64124 
.64128 
.64131 
.64135 

.43777 
.43780 
.43784 
.43787 

9.64339 

.64342 
.64346 
.64349 

.43993 
.43997 
.44000 
.44004 
.44008 
.44011 
.44015 
.44018 

9. 64.552 

.64555 
.64559 
.64.563 
9.64.566 
.G4570 
.G4573 
.64577 

.44310 
.44313 
.44317 
.44331 

9.64764 
.64768 
.64771 
.64775 

.44437 
.44430 
.44434 
.44437 

36 
35 
34 
SS 

+    r 

29. 
SO 
SI 

9.63923 
.63927 
.63931 
.63934 

.43575 
.43578 
.43583 
.43585 
.43589 
.43593 
.43596 
.43600 

9.64139 
.64142 
.64146 
.64149 

9.64153 
.64156 
.64160 
.64164 

9.64167 
.64171 
.64174 
.64178 

.43791 
.43795 
.43798 
.43803 
.43805 
.43809 
.43813 
.43816 

9.G4353 
.64356 
.64360 
.64363 

.44234 
.44238 
.44331 
.44335 

9.G477S 
.64782 
.64785 
.64789 

.44441 
.44445 
.44448 
.44453 

32 
31 
SO 
29 

+     8' 
S3 
34 
S5 

9.63938 
.63941 
.63945 
.63949 

9.64367 
.64371 

.64374 
.64378 

.44033 
.44036 
.44039 
.44033 
.44036 
.44040 
.44044 
.44047 

9.64.580 
.64584 
.64587 
.G4591 

9;g4.504 
.64598 
.61G02 
.G4G05 

.44339 
.44343 
.44346 
.44350 
.44353 
.44357 
.44360 
.44364 
.44368 
.44371 
.44375 
.44378 

9.64793 
.64796 
.64800 
.64803 

9.64807" 
.64810 
.64814 
.64817 

9.64821 
.64824 
.64828 
.64831 

.44455 
.44459 
.44463 
.44466 
.44470 
.44474 
.44477 
.44481 
.44484 
.44488 
.44492 
.44495 

2S 
27 
26 
25 
24 
23 

2~1 
20 
19 
IS 
17 

+   9' 

38 
39 

9.639.52 
.63956 
.63959 
.63963 

.43603 
.43607 
.43611 
.43614 

.43830 
.43834 
.43837 
.43831 

9.64381 
.64385 
.64388 
.64392 

+  10' 

41 
42 
43 

9.63966 
.63970 
.63974 
.63977 

.43618 
.43633 
.43635 
.43639 

9.64181 
.64185 
.64189 
.64192 

.43834 
.43838 
.43843 
.43845 

9.64396 
.64399 
.64403 
.64406 

.44051 
.44055 
.44058 
.44063 
.44065 
.44069 
.44073 
.44076 
.44080 
.44083 
.44087 
.44091 

9.64609 
.64612 
.64616 
.64619 

"9T6T623 
.64626 
.64630 
.64633 

9.64637 
.64640 
.64644 
.64G48 

+  11' 

45 
46 
47 

9.63981 
.63984 
.63988 
.63992 

.43633 
.43636 
.43640 
.43643 

9.64196 
.64199 
.64203 
.64206 

9.64210 
.64214 
.64217 
.64221 

.43849 
.43853 
.43856 
.43860 
.43863 
.43867 
.43870 
.43874 
.43878 
.43881 
.43885 
.43888 
.43893 
.43896 
.43899 
.43903 
.43907 

9.64410 
.64413 
.64417 
.64420 

9.64424 
.64428 
.64431 
.64435 

.44383 
.44386 
.44389 
.44393 

9.64835 
.64838 
.64842 
.64845 

.44499 
.44503 
.44506 
.44510 
.44513 
.44517 
.44531 
.44534 

16 
15 
14 
13 
12 
11 
10 
9 

+  13' 

49 
50 
51 

9.63995 
.63999 
.64002 
.64006 

.43647 
.43650 
.43654 
.43658 

.44396 
.44300 
.44304 
.44307 

9.64849 
.64852 
.648.56 
.64860 

+    13' 

53 
54 
55 

+    U' 

57 
SS 
59 

9.G4010 
.64013 
.64017 
.64020 

9.64024 
.64028 
.64031 
.64035 

.43661 
.43665 
.43668 
.43673 

9.64224 
.64228 
.64231 
.64235 

9.64438 
.64442 
.64445 
.64449 

9.64452 
.64456 
.644G0 
.64463 

9.64467 

.44094 
.44098 
.44101 
.44105 
.44109 
.44113 
.44116 
.44130 
.44133 

9.G4G51 
.646.55 
.64658 
.646G2 

9.G^^!GG5 
.64669 
.64G72 
.64676 

9.64679 

.44311 
.44315 
.44318 
.44333 
.44325 
.44339 
.44333 
.44336 
.44340 

9.648G3 
.64867 
.64870 
.64874 

.44528 
.44531 
.44535 
.44539 
.44542 
.44546 
.44549 
.44553 
.44557 

S 

6 
5 
4 
3 

~1 
0 

.43676 
.43679 
.43683 
.43686 

9.64239 
.64242 
.64246 
.64249 

9.64253 

9.64877 
.64881 
.64884 
.64888 

9764891" 

+    15' 

9.64038 

.43690 

18h 

29m 

ISh 

2Sm 

ISh 

o~,n 

]Sh  26™ 

ISh 

osm 
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TABLE  4.5. 
Havcrsines. 

s 

5*55'" 

83"  45' 

shse^wv 

5»  i?™  84°  15' 

ShSS^ifW 

5»  39"  84"  45' 

s 

LoiT.  Ilav. 

Nat.  H.»v. 

Log.  Hav. 

Nat.  Hav 

Log.  Hav. 

Nat.  Uav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

0 
1 

9.MS91 
.'H895 

.44557 
.44560 
.44564 
.44568 

9.65102 
.65106 
.65109 
.65113 

.44774 
.44777 
.44781 
.44784 

9.6.5312 
.6.5316 
.65319 
.65323 

.44991 
.44994 
.44998 
.45001 

9.65521 
.6.5525 
.65528 
.65532 

.45208 
.45211 
.45215 
.45219 

9.65729 
.65733 
.6.5736 
.65740 

.45425 
.45429 
.45432 
.45436 

60 
67 

+   1' 

.3 

6 

9.t)4!i05 
.i;i909 
j;i9i2 
.•11916 

9.t»lU19 
.W923 
.64926 
.04930 

.44571 
.44575 
.44578 
.44582 

9.05110 
.65120 
.05123 
.05127 

9.05130 
.65134 
.65137 
.65141 

.44788 
.44792 
.44795 
.44799 
.44803 
.44806 
.44810 
.44813 

9.65326 
.65330 
.0.5333 
■  .0.5337 
9.0.5340 
.05344 
.05347 
.05351 

.45005 
.45009 
.43012 
.43016 
.45020 
.45023 
.45027 
.45030 

9.65635 
.0.5539 
.6.5542 
.65546 

9.65549 
.65553 
.6.5556 
.6.5559 

.43222 
.43226 
.45229 
.45233 
.45237 
.45240 
.45244 
.45248 

9.65743 
.6-5747 
.65750 
.6.57.54 

9.0.5767 
.65761 
.05764 
.65767 

.45439 
.4.5443 
.45447 
.45450 
.45454 
.43458 
.45461 
.4.5465 

5'j 
5-5 

5-i 

6  J 
:,! 

+  3' 
9 
10 
11 

.44586 
.44589 
.44593 
.4459« 

+   3' 

IS 
14 
15 

9.f>4934 
.04937 
.64941 
.(H944 

9.64948 
.64951 
.64955 
.64958 

9.64962 
.64965 
.64969 
.64972 

•44600 
!446M 
.44607 
.44611 
.44614 
.44618 
.44622 
.44625 
.44629 
.4463.1 
.44636 
.44640 

9.65144 
.05143 
.05151 
.05155 

9.6.'>15S 
.65162 
.65165 
.05169 

9.65172 
.65176 
.65179 
.65183 

.44817 
.41821 
.44824 
.44828 
.44831 
.44835 
.44839 
.44842 
.44848 
.44850 
.44833 
.44837 

9.653.54 
.65368 
.65361 
.6.5365 

.4.3034 
.45038 
.45041 
.45045 

9.0.5503 
.05500 
.0.5.570 
.65573 

9.6.5.577 
.65.580 
.65584 
.65-587 

9.65591 
.05594 
.6.5598 
.05601 

.45251 
.45235 
.4.5258 
.45262 
.45266 
.45269 
.45273 
.4.5276 
.452M) 
.452.S4 
.452S7 
.4.5291 

9.6.5771 
.05774 
.05778 
.05781 

9.0578.5 
.0.57.'«8 
.05792 
.05795 

H.ti.-iYirg 
.|„-,S(I2 

.4346^ 
.45472 
.45476 
.454  7 -t 
.4.54M 
.454VI. 
.4549n 
.45191 
.4.54!); 
.4.5.VU 
.4.>.-,0.-, 

4.> 

+     V 

n 

IS 
19 

+     5' 
SI 

9.t>.5308 
.0.5372 
.65375 
.65378 

9.0.5382' 
.65385 
.65389- 
.6.5392 

.45048 
.45052 
.45056 
.45059 
.4S0C3 
.45067 
.45070 
.4.3074 

+  8' 

i5 
26 

i7 

9.64976 
.64979 
.64983 
.64986 

.44643 
.44647 
.44651 
.44654 

9.65186 
.65190 
.65193 
.65197 

.44860 
.44864 
.44,868 
.44871 

9.6.5390 
.6.5399 
.65403 
.6.5-100 

.4.5077 
.45081 
.45085 
.45088 

9.0.5005 
.05008 
.r)012 
.05015 

.4.5iS5 
.45298 
.1.5302 
.4,5.ia5 

.4.V>19 
.4.V>23 

.;.; 

+  T 
!9 
SO 
SI 

9.64990 
.64993 
.64997 
.65000 

.44658 
.44661 
.44665 
.44669 

9.6.5200 
.65204 
.65207 
.6.5211 

.44875 

.44878 
.44882 
.448.H6 

9.t>.54iO 
.OVllS 
.6.5417 
.65421 

.45092 
.45096 
.45099 
.45103 

9.05019 
.65622 
.•).5625 
.6.5629 

.45309 
.4.5313 
.45316 
.45320 

.0'.>:'.:l 

.15526 
.4.5.5.38 
.1.5.534 
.4.5.537 

3: 

.u 
.',■' 

+  8' 
33 
S4 
So 

9.65004 
.65007 
.65011 
.65014 

9.65018 
.65021 
.65025 
.65028 

.44672 
.44676 
.44680 
.44683 
.44687 
.44690 
.44694 
.44698 

9.0.5214 
.6.5218 
.65221 
.65225 

9.65228 
.65232 
.65235 
.a5239 

.44889 
.44893 
.44897 
.44900 
.44904 
.41907 
.44911 
.41915 

9.0.V124 
.0.5427 
.fi.5-!31 
.0.5434 

9.0543.S 
.0.5441 
,0.5445 
.6.5448 

.45108 
.45110 
.45114 
.45117 
.45121 
.45124 
.45128 
.45132 

9.05«;;2 
.65030 
.65639 
.6.5643 

9.6.5646 
.65650 
.65663 
.65657 

.4.53. '4 
.45.327 
.4.5.^31 
.4.5.131 
.4.5.WS 
.45.342 
.45345 
.45349 

I'.O'i^lO 
.0.5.''44 
.r.:.-i: 

.0.5601 
.6.5864 

.4.5541 
.45.544 

.1.V.18 

.1  ■,.:.!» 

.45563 
.45566 

.'! 

+    r 

37 
33 
39 

+    W 
41 
4S 
43 

9.65032 
.65035 
.65039 
.65043 

9.6r>046 
.65050 
.65053 
.65067 

9.65060 
.6.5064 
.6.5067 
.6.'J071 

.44701 
.44705 
.44708 
.44712 
.4-1716 
.44719 
.44723 
.44727 
.44730 
.44734 
.44737 
.44741 

9.6.5242 
.6.5246 
.0.5249 
6.-)2:i3 

.(i-'.L'OO 
.05263 
.6.5267 
9.65270 
.6.5274 
.6.5277 
.6.52S1 

.44918 
.44922 
.44925 
.44929 

9.0.5452 
.054.55 
.0.54.59 
.0.5462 

.45135 
.45139 
.45143 
.45146 

9.66660 
.65664 
.66667 
.65671 

.453n 
.45358 
.4538« 
.45363 

9.6.586S 
.65871 
.65875 

.fi.5S7S 

.45570 
.45573 
.45577 
.45581 

1  y 
;> 

+  U' 

45 
46 
47 
+    12' 
49 
SO 
St 

.41933 
.44936 
.44940 
.44944 
.44947 
.44951 
.44954 
.44958 

9  i;.%4fi0 
.0510!) 
.6.5473 
.0.5476 

y.0.54Hn 
.05i-!:l 
.05l<r, 

.0.")l!lll 

.45150 
.45153 
.45157 
.45161 
.45164 
.45168 
.45172 
.4.5175 

9.65074 
.0.5077 
.050S1 
.6.50.'<4 

~97o.50.SX 
.05091 
.t>5095 
.f;509H 

.4.5.367 
.45371 
.45374 
.45.378 
.45.381 
.45.385 
.45389 
.45392 

!^.o.^-^l 

.fw>.'^92 
9.0.5.S!).5 
.05S09 
.05'»02 
.659(Mi 

.45584 

.45588 
.45.592 
.4.5595 
.45599 
.4.5602 
.4.5606 
.4.5010 

1', 

IS, 

1 '. 
I ' 

1  ■ 

1! 

I" 

+  ir 

S3 

54 
,    5.5 

9.6.T074 
.6,5078 
.6.iOSl 
.650.S5 

.4474.'; 
.447  H 
.447.V' 
.447.V. 

:» i;  ..'-1 

.44962 
.M96.'> 
.11969 
.11973 
.M97B 
.149H0 
.119S:j 
.149S7 
.44931 

9.r,,'.i!i:i 
.t;'.4'<7 

.(l.'i.MKI 

i;'.".iM 
:>  '.','■<: 
.r-,-,ii 
'i.-,:,ll 
.r,-,-,ls 
■.l.OiM.'! 

.15179 
.45182 
.45186 
.45190 
.15 193 
.1.5197 
.1.5200 
.l.5.'04 
.4.5208 

9.05702 
.05705 
.05709 
.0.5712 

9.05710 
.65719 
.65722 
.65726 

'9.65729 

.45396 
.45400 
.45403 
.45407 
.4.5410 
.1.5111 
A'  1 ;  - 
.i'  •  ' 

a:,  i : 

9.li590;» 
.0.5913 
.(^,910 

.0.-.91II 
',i,t;",'i.':t 

.4.5613 
.45617 
.4.56-20 
.4.5624 
.45628 
.4,5631 
.4.56.-1.5 
.4.56.39 
.4.5642 

f, 

s 

1 
u' 

+  M' 

57 

.59 
+  1«^ 

9.6.WS.S 
.65092 
.65095 
.66099 

9.66102 

.4i;.i» 
.44763 
.4470! 
.44770 
.44771" 

'.t.l.M"IS 

.ii'i.'.ii-' 
.r,.'.:',:ri 

9.1/1.112 

, 

;,si 

i<,m 

ISh 

iS^ 

ISh 

■»*m 

ISh 

Sim                        isk 

iU" 

TABLE  45. 
Haversines. 
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s 

5h  40^ 

85°  0' 

5h  4im 

85°  15' 

5''  42^ 

85°  3^ 

5h4.Sm 

85°  45' 

oh  44m 

86°  0' 

s 

Log.  nav. 

Nat.  nav. 

Log.  llav. 

Nat.  nav 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  nav. 

0 

1 

s 

3 

9.65937 
.65940 
.65944 

.65947 

.45642 
.45046 
.45ft49 
.45S53 
.45657 
.45660 
.45664 
.45868 
.45671 
.45675 
.45678 
.45682 

9.66143 
.66146 
.66150 
.66153 

.45860 
.45863 

.45867 
.45870 

9.66348 
.66352 
.66355 
.66359 

9.66362 
.66366 
.66369 
.66372 

.46077 
.46081 
.46084 
.46088 

9.66-553 
.66556 
.66560 
.66563 

9.66567 
.66570 
.66573 
.66577 

.46295 
.46298 
.46302 
.46305 
.46309 
.46313 
.46316 
.46320 

9.66757 
.66760 
.66763 
.66767 

9.66770 
.66774 
.66777 
.66780 

.46512 
.46516 
.46519 
.46523 

60 
59 
5S 
57 

+  1' 

5 
6 

7 

9.65950 
.65954 
.65957 
.65961 

9.66157 
.66160 
.66164 
.66167 

.45874 

.45878 
.45881 
.45885 

.46092 
.46095 
.46099 
.46102 

.46527 
.46530 
.46534 
.46538 

56 
55 
54 
53 

+    r 

9 
10 
11 

9.6.5964 
.65968 
.65971 
.65975 

9.66170 

.66174 
.66177 
.66181 
9.66184 
.66188 
.66191 
.66194 

.45889 
.45892 
.45896 
.45899 

9.66376 
.66379 
.66383 
.66386 

.46106 
.46110 
.46113 
.46117 

9.66580 
.66584 
.66587 
.66590 

.46324 
.46327 
.46331 
.46334 

9.66784 
.66787 
.66791 
.66794 

.46541 
.46545 

.46548 
.46552 

52 
51 
50 
49 

+     3' 

IS 
14 
15 

9.65978 
.65981 
.65985 
.65988 

.45686 
.45689 
.45693 
.45697 

.4.>903 
.45907 
.4.5910 
.45914 

9.66389 
.66393 
.66396 
.66400 

.46121 
.46124 
.46128 
.46131 

9.66594 
.66597 
.66601 
.60604 

.46338 
.46342 
.46345 
.46349 

9.66797 
.66801 
.60S04 
.00807 

.46556 
.46559 
.46563 
.46567 

48 

46 
45 

+     4' 

n 

18 
19 

9.65992 
.65995 
.65999 
.66002 

.4.5700 
.45704 
.45707 
.45711 

9.66198 
.66201 
.66205 
.66208 

.45918 
.45921 
.45925 
.45928 

9.66403 
.66407 
.66410 
.66413 

.46135 
.46139 
.46142 
.46146 

9.66607 
.66611 
.66614 
.66618 

.46353 
.46356 
.46360 
.46363 

9.668J 1 
.66814 
.66818 
.66821 

.46570 
.46574 
.46577 
.46581 

U 

43 
42 
41 

+   5' 
21 

n 

SS 

9.66006 
.66009 
.66012 
.66016 

.45715 
.45718 
.45722 
.45726 

9.66212 
.66215 
.66218 
.66222 

.45932 
.45936 
.45939 
.45943 

9.66417 
.66420 
.66424 

.66427 

.46150 
.46153 
.46157 
.46161 

9.66621 
.66624 
.66628 
.66631 

.46367 
.46371 
.46374 
.46378 

9.66824 
.66828 
.66831 
.66835 

.46585 
.46588 
.46592 
.46596 

4'J 
39 
38 
37 
36 
35 
34 
33 

+     6' 

25 
26 
27 

9.66019 
.66023 
.66026 
.66030 

.45729 
.45733 
.45736 
.45740 

9.66225 
.66229 
.66232 
.66236 

.45947 
.45950 
.45954 
.45957 

9.66430 
.66434 
.66437 
.66441 

.46164 
.46168 
.46171 
.46175 

9.66635 
.66638 
.66641 
.66645 

.46382 
.46385 
.46389 
.46392 

9.60838 
.66841 
.66845 
.66848 

.46599 
.46603 
.46606 
.46610 

+   7' 

9.66033 
.66037 
.66040 
.66043 

.45744 
.45747 
.45751 
.45755 

9.66239 
.66242 
.66246 
.66249 

.45961 
.45965 
.45968 
.45972 

9.66444 
.66447 
.66451 
.66454 

.46179 
.46182 
.46186 
.46189 

9.66648 
.06652 
.66655 
.66658 

.46396 
.46400 
.46403 
.46407 

9.66851 
.66855 
.66858 
.66862 

.46614 
.46617 
.46621 
.46625 

32 
31 
30 
29 

2S 
27 
26 
25 

+  8' 
SS 
S4 
So 

9.66047 
.66050 
.660-54 
.66057 

.45758 
.45762 
.45765 
.45769 

9.66253 
.66256 
.66260 
.66263 

.45976 
.45979 
.45983 
.45986 

9.66458 
.66461 
.66464 
.66468 

.46193 
.46197 
.46200 
.46204 

9.66062 
.66665 
.66069 
.60672 

.46411 
.46414 

.46418 
.46421 

9.66865 
.66808 
.66872 
.00875 

.46628 
.46632 
.46636 
.46639 

+     9' 

S7 
SS 
S9 

9.660G1 
.66064 
.66067 

.66071 

.45773 
.45776 
.45780 
.45783 

9.66266 
.66270 
.66273 

.66277 

.45990 
.45994 
.45997 
.46001 

9.66471 
.66475 
.66478 
.66482 

.46208 
.46211 
.46215 
.46218 

9.06075 
.66679 
.66682 
.66685 

.46425 
.46429 
.46432 
.46436 

9.66878 
.66882 
.66885 
.66889 

.46643 
.46646 
.46650 
.46651 

24 
23 
22 
21 

+    10' 

41 
42 
4S 

9.66074 
.66078 
.66081 
.66085 

.45787 
.45791 
.45791 
.45798 

9.66280 
.66284 
.66287 
.66290 

.46005 
.46008 
.46012 
.46015 

9.66485 
.66488 
.66492 
.66495 

.46222 
.46226 
.46229 
.46233 

9.66689 
.66692 
.66696 
.66699 

.46440 
.4«43 
.46447 
.46451 

9.66892 
.66895 
.66899 
.60902 

.46057 
.46661 
.46065 
.46668 

20 
19 
18 

n 

+    11' 

45 
46 
47 
+    12' 
49 
50 
51 

9.66088 
.66092 
.66095 
.66098 

9.66102 
.66105 
.66109 
.66112 

.45802 
.45805 
.45809 
.45812 
.45816 
.45820 
.45823 
.45827 

9.66294 
.66297 
.66301 
.66304 

9.66307 
.66311 
.66314 
.66318 

.46019 
.46023 
.46026 
.46030 

9.60499 
.00-502 
.66505 
.66509 

.46237 
.46240 
.46214 
.46247 

9.00702 
.66706 
.66709 
.66713 

.46454 
.46458 
.464G1 
.46465 

9.00905 
.66909 
.66912 
.66916 

.4CC72 
.46C75 
.46679 
.466*? 

16 
15 
.14 
13 
12 
11 
10 
9 

.46034 
.46037 
.46041 
.46044 

9.66512 
.66516 
.66519 
.66522 

.46251 
.46255 

.46258 
.46262 

9.00716 
.06719 
.06723 
.60726 

.46469 
.46472 
.46476 
.46480 

9.66919 
.66922 
.66926 
.66929 

9.00932 
.00936 
.66939 
.66943 

9.06946 
.66949 
.66953 
.66956 

9.66959 

.46686 
.46690 
.46694 
.46697 

+    13' 

53 
54 
55 

9.66116 
.66119 
.66122 
.66126 

.45831 
.45834 
.45838 
.45841 

9.60321 
.66325 
.66328 
.66331 

.46048 
.46052 
.46055 
.46059 

9.06526 
.66529 
.66.533 
.66536 

.46266 
.46269 
.46273 
.46276 

9.06730 
.66733 
.66736 
.66740 

9.66743 
.66747 
.667.50 
.66753 

.46483 
.46487 
.46490 
.46494 
.46498 
.46501 
.46505 
.46509 

.46701 
.46704 
.46708 
.46712 
.46715 
.46719 
.46723 
.46726 
.46730 

8 
7 
6 
5 
4 
S 

1 

0 

+    14' 

57 
58 
59 

9.66129 
.66133 
.66136 
.66140 

.45845 
.45849 
.45852 
.45856 

9.66335 
.66338 
.66342 
.66345 

.46063 
.46066 
.46070 
.46073 

9.66539 
.66543 
.66546 
.665.50 

.46280 
.46284 
.46287 
.46291 

+    15' 

9.66143 

.45860 

9.6(j34S 

.46077 

9.66-553 

.46295 

9.667-57 

.46512 
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Log.  Uav. 

Nat.  Uav. 

Log.  Hav. 

Nat.  Hav. 

Log.  IIuv. 

Nat.  Uav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

0 

1 
2 
S 

9.6G959 
.66963 
.66966 
.60970 

.46730 
.46733 
.46737 
.46741 

9.67161 
.67165 
.67168 
.67171 

.46948 
.46951 
.46955 
.46958 

9.67362 
.67366 
.67369 
.67372 

.47165 
.47169 
.47173 
.47176 

9.67562 
.67566 
.67569 
.67572 

.47383 
.47387 
.47390 
.47394 

9.67762 
.67765 
.67708 
.67772 

.47601 
.47605 
.47608 
.47613 

+  I' 

5 

6 

9.66973 
.66976 
.66980 
.66983 

9.66986 
.66990 
.66993 
.66997 

9.67000 
.67003 
.67007 
.67010 

.46744 
.46748 
.46752 
.46755 
.46759 
.46763 
.46766 
.46770 
.46773 
.46777 
.46781 
.46784 
.46788 
.46793 
.46795 
.46799 
.46803 
.46806 
.46810 
.46813 

9.67175 
.67178 
.67181 
.67185 

"9.671S8 
.67192 
.07195 
.67198 

9^67202 
.67205 
.07208 
.67212 

9.07215 
.07218 
.67222 
.67225 

9.67228 
.67232 
.07235 
.67238 

.46963 
.46966 
.46969 
.46973 
.46977 
.46980 
.46984 
.46987 
.46991 
.46995 
.46998 
.47003 
.47006 
.47009 
.47013 
.47017 
.47030 
.47034 
.47037 
.47031 

9.67376 
.67379 
.67382 
.67386 

9.67389 
.67392 
.67396 
.67399 

.47l!»U 
.47184 
.47187 
.47191 
.47194 
.47198 
.47203 
.47205 

9.07576 
.67579 
.67582 
.67586 

9.67589 
.67592 
.67596 
.67599 

.47398 
.47401 
.47405 
.47409 
.47413 
.47416 
.47420 
.47423 
.47427 
.47430 
.47434 
.474.38 
.47441 
.47445 
.47449 
.47452 
.47456 
.47459 
.47463 
.47467 

9.67775 
.67778 

.67782 
.67785 

.47616 
.47619 
.47623 
.47627 
.47630 
.47634 
.470.37 
.47641 
.47645 
.47648 
.47652 
.47656 
.47659 
.47663 
.47666 
.47670 
.47674 
.47677 
.47681 
.47685 

56 
55 
54 

51 
50 
49 

-W 
•(7 
46 
45 
44' 
43 
42 
41 
40 
..9 

■  >ii 

31 
30 
29 

23 

26 

:5 

24 
23 

s'l 

20 
19 
IS 
17 
16 
15 
14 
13 
12 
11 
10 
9 

tT 

7 
6 
.5 
4 
3 

1 

IT 

+  2' 
9 
10 
11 

9.67788 
.67792 
.07795 
.07798 

9.07S01' 
.07800 
.O7.^0.s 
.07811 

9.07sr5 
.67818 
.67821 
.67825 

9.07>v'.'> 
.07S31 
.07830 
.67838 

+  3' 

13 
l-'f 
15 

9.67402 
.67406 
.07409 
.67412 

9.67416 
.67419 
.67422 
.67426 

.47309 
.47313 
.47216 
.47220 
.47333 
.47337 
.47231 
.47234 

9.07602 
.67606 
.67609 
.67612 

9.67616 
.67619 
.07622 
.67626 

9.67629" 
.67632 
.67636 
.67639 

+      i' 

n 

IS 
19 

9.67013 
.67017 
.67020 
.67023 

+     5' 

21 

9.67027 
.67030 
.67034 
.67037 

9.67429 
.67432 
.67436 
.67439 

.47238 
.47242 
.47245 
.47249 

+     6' 

25 
26 

27 

9.67040 
.67044 
.67047 
.67050 

.46817 
.46821 
.46834 
.46838 
.46831 
.46835 
.46839 
.46843 
.46846 
.468.>0 
.468.>3 
.46837 
.46860 
.46864 
.46868 
.46871 
.46875 
.46879 
.46883 
.46886 
.46890 
.46893 
.46897 
.46900 
.46904 
.46908 
.46911 
.46915 
.46919 
.46933 
.16936 
.46939 
.I69:U 
.46937 
.46940 
.46944 
.16918" 

9.67242 
.67245 
.67249 
.67252 

9.67255 
.67259 
.67262 
.67265 

9.07209 
.67272 
.67275 
.67279 

9.07282 
.67285 
.07289 
.07292 

9.07295 
.07299 
.67302 
.07305 

9,0730H 
.07312 
.07315 
.07319 

9,07322 
.07326 
.07329 
.07332 

9.07336 
.t>7339 
.67342 
.67340 

.67352 
.07356 

.07.3.MI 
!M17302" 

.47035 
.47038 
.47043 
.47046 
.47049 
.47053 
.47056 
.47060 
.47064" 
.47067 
.47071 
.47075 
.47078 
.47083 
.47086 
.47089 
.47093 
.47096 
.47100 
.47101 
.47107 
.47111 
.47115 
.47118 
.47133 
.47135 
.47139 
.47133 
.47136 
.47140 
.47144 
.47147 
.47151" 
.47155 
.47158 
.4716-i 
.47165 

9.67443 
.67446 
.67449 
.67452 

9.67456 
.67459 
.67462 
.67466 

9.07409 
.G7472 
.67476 
.67479 

9.67483 
.67486 
.67489 
.67493 

9.67496 
.67499 
.67.503 
.67506 

9.07509" 
.67512 
.67516 
.67519 

9.67522 
.67526 
.67529 
.67532 

.47253 
.47356 
.47360 
.47263 
.47267 
.47371 
.47374 
.47378 
.47383 
.47385 
.47389 
.47393 
.47396 
.47300 
.47.303 
.47.307 
.47311 
.47314 
.47318 
.47331 
.47325 
.47329 
.47333 
.47336 
.47340 
.47343 
.47347 
.47351 

9.07042 
.67646 
.67649 
.67652 

.47470 
.47474 
.47478 
.47481 
.47485 
.47489 
.47493 
.47496 
.47499" 
.47503 
.47507 
.47510 
.47514" 
.47518 
.47521 
.47525 
.47528 
.47532 
.47536 
.47539 
.47543 
.47547 
.47550 
.47554 
.47558 
.47561 
.47565 
.47568 
.47572 
.47576 
.47579 
.47583 

9.67841 
.67844 
.67848 
.67851 

9.67854 
.67858 
.67801 
.67804 

9.67868 
.67871 
.67874 
.67878 

9.07881 
.67884 
.678S7 
,67891 

a.67894 
.67897 
.67;»01 
.0790-t 

9.67907 
.67911 
.67914 
.67917 

9.67920 
.67924 
.67927 
,67930 

9,07934 
.07937 
.67940 
.67944 

9.67947 
.679.50 
.679.53 
.67957 

9.67900 

.4;6S.S 
.47693 
.47616 
.47699 
.47703 
.47706 
.47710 
.47714 
.47717 
.47721 
.47735 
.47738 
.47732 
.47735 
.47739 
.47743 

+    r 

29 
SO 
31 

9.67054 
.67057 
.67060 
.67064 

9.67067' 
.67071 
.67074 
.67077 

9.67081 
.67084 
.67087 
.67091 

9.67094" 
.67097 
.67101 
.67104 

9.67  lOS' 
.67111 
.67114 
.67118 

9.67121 
.67124 
.67128 
.67131 

9.(i7134 
.67138 
.67141 
.67145 

9.67 14.H 
.67151 
.67155 
.671.5.S 

9.67656 
.67059 
.67662 
.07066 

9.67669 
.67672 
.67675 
.67679 

9.676,S2 
.1)7685 
.07689 
.07692 

'9li769.5' 
.67699 
.67702 
.67705 

9^67709 
.67712 
.67715 
.67719 

9.07722 
.07725 
.67729 
.67732 

+     8' 
33 
34 
35 

+     9' 

37 

3S 
39 

+    W 

41 
42 
43 

.47746 
.47750 
.47754 
.47757 
.47761 
.47765 
.47768 
.47773 
.47775 
.»7779 
.477S3 
.477H6 
.47790 
.47i!M 
.47797 
.47801 
A1S05 
.47.S08 
.47813 
.4781.'> 
.47819 

+  11' 

4S 
46 

•>7 

+  w 

49 
SO 
51 

+  13' 

53 
54 
55 

9.67536 
.67539 
.67542 
.67546 

'9.67549 
.67552 
.675.56 
.67559 

9.67.5(!2 

.47354 
.47358 
.47361 
.47365 
.47369 
.47372 
.47376 
.47380 
.47383 

9.67735 
.67738 
.67742 
.67745 

9.6774S 
.67752 
.07755 
.077.58 

9.67762 

+    14' 

57 
AS 
59 

.47587 
.47590 
.47594 
.47507 
.47601 

+  w 

9.671til 
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88°  0' 
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88°  15' 
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Log.  Hav 

Nat.  Hav. 

Ix)g.  Hav. 

Nat.  Hav 

Log.  Hav 

Nat.  Hav 

Log.  Hav 

Nat.  Hav. 

Log.  Hav 

Nat.  Uav 

0 

1 

9.67960 
.67963 
.67967 
.67970 

.«819 
.47833 
.47836 
.47830 

9.68158 
.68161 
.68164 
.68167 

.48037 
.48041 
.48044 
.48048 

9.68354 

.68358 
.68361 
.68364 

9.68367 
.68371 
.68374 
.68377 

9.68380 
.68384 
.68387 
.68390 

.48355 
.48359 
.48363 
.48366 
.48369 
.48373 
.48277 
.48380 
.48384 
.48388 
.48391 
.48395 

9.68550 

.68553 
.68557 
.68560 

.48473 
.48477 
.48480 
.48484 

9.68745 

.68748 
.68751 
.68755 

.48691 
.48095 
.48698 
.48703 

60 
59 
5S 
.57 

+    1' 

o 

6 

9.67973 
.67977 
.67980 
.67983 

.47831 
.47837 
.47841 
.47844 

9.6S171 
.68174 
.68177 
.68181 

.48053 
.48055 
.48059 
.48063 
.48066 
.48070 
.48073 
.48077 

9.68563 
.68.566 
.68570 
.68573 

.48188 
.48491 
.48495 
.18199 

9.68758 
.68761 
.68764 
.68768 

9;6S77r 
.68774 
.68777 
.68781 

.48706 
.48709 
.48713 
.18717 
.18730 
.18734 
.48738 
.48731 

56 
55 

54 
53 
52 
51 
50 
49 

+      3' 
0 

10 

.  11 

9.67986 
.67990 
.67993 
.67996 

.47848 
.47853 
.47855 
.47859 

9.681S4 
.68187 
.68190 
.68194 

9.68576 
.68579 
.68583 
.68.586 

.18503 
.48506 
.48509 
.48513 

+     3' 

lo 

14 
15 

9.68000 
.68003 
.6S006 
.68010 

.47863 
.47866 
.47870 
.47874 

9.68197 
.68200 
.68204 
.GS207 

.48081 
.48084 
.48088 
.48093 

9.68393 
.68397 
.68400 
.68403 

.48399 
.48303 
.48306 
.48310 

9.68589 
.68592 
.68596 
.68599 

.48.517 

.48530 
.48531 

.48538 

9.68784 
.68787 
.68790 
.68794 

.48735 

.48738 
.48743 
.48746 

4S 
47 
46 
45 

+      i' 

17 
IS 
19 

9.68013 
.68016 
.68019 
.68023 

.47877 
.47881 

.47884 
.47888 

9.68210 
.68213 
.68217 
.68220 

.48095 
.48099 
.48103 
.48106 

9.68407 
.68410 
.68413 
.68416 

.48313 
.48317 
.48330 
.48334 

9.68602 
.68605 
.68609 
.68612 

.48531 
.48535 
.48538 
.48543 

9.68797 
.68800 
.68803 
.68806 

.48749 
.48753 
.48757 
.48760 

U 
43 
42 
41 

+      5' 
SI 

22 
23 

9.68026 
.68029 
.68033 
.68036 

.4789? 

.47895 
.47899 
.47903 

9.68223 
.68227 
.68230 
.68233 

.48110 
.48113 
.48U7 
.48131 

9.68420 
.68423 
.68426 
.68429 

.48328 
.48331 
.48335 
.48339 

9.68615 
.68618 
.68622 
.68625 

.48546 
.48549 
.18553 
.18557 

9.68810 
.68813 
.68816 
.68820 

.48764 
.48767 
.18771 
.18775 

.48738 
.48783 
.48786 
.48789 

40 
39 
3S 
37 
38 
35 
34 
33 

+      6' 

25 
26 
27 

9.68039 
.68042 
.68046 
.68049 

.47906 
.47910 
.47913 
.47917 

9.68236 
.68240 
.68243 
.68246 

.48134 

.48138 
.48131 
.48135 

9.68433 
.68436 
.68439 
.68442 

.48313 
.48346 
.48350 
.48353 

9.68628 
.68631 
.68635 
.68638 

.48560 
.48564 
.48568 
.48571 

9.68823 
.68826 
.68829 
.68832 

+    r 

29 
SO 
31 

9.68052 
.68056 
.68059 
.68062 

.47931 
.47934 
.47938 
.47933 

9.68249 
.68253 
.68256 
.682.59 

.48139 
.48143 
.48146 
.48150 

9.68446 
.68449 
.68452 
.68456 

.18357 
.48360 
.48364 
.48368 

9.68641 
.68644 
.68648 
.68051 

.48575 

.48578 
.48583 
.48586 

9.68836 
.68839 
.68842 
.68845 

.48793 

.48797 
.48800 

.48804 

32 
31 
SO 
29 
28 

~26 
25 

+  8' 
S3 
34 
35 

+   9' 

57 
3S 
39 

+  w 

41 
42 
43 

9.68066 
.68069 
.68072 
.68075 

.47935 
.47939 
.47943 
.47946 

9.68263 
.6S266 
.68269 
.68272 

.48153 
.48157 
.48161 
.48161 

9.68459 
.68462 
.68465 
.68469 

.48371 
.48375 
.48379 
.48383 

9.686.54 
.686.57 
.68661 
.68664 

.48589 
.48593 
.48597 
.48600 

9.68849 
.68852 
.68855 
.68858 

.48807 
.48811 
.48815 

.48818 

9.68079 
.68082 
.68085 
.68089 

.47950 
.47953 
.47957 
.47961 

9.68276 
.68279 
.68282 
.68286 

.48168 
.48171 
.48175 
.48179 

9.68472 
.68475 
.68478 
.68482 

.48386 
.48389 
.48393 
.48397 

9.68667 
.68670 
.68674 
.68677 

.48604 
.48608 
.48611 
.48615 

9.68862 
.68865 
.68868 
.68871 

.48832 
.48836 
.48839 
.48833 

24 
23 
22 
21 

9.68092 
.68095 
.68098 
.68102 

.47964 
.47968 
.47973 
.47975 

9.68289 
.68292 
.68295 
.68299 

.48183 
.18186 
.48190 
.18193 

9.68485 
.68488 
.68491 
.68495 

9.68498 
.68.501 
.68504 
.68508 

.48400 
.48401 
.48408 
.48411 

9.68680 
.68683 
.68687 
.68690 

.48618 
.48633 
.48636 
.18639 

9.68875 
.68878 
.68881 
.68884 

.48837 
.18810 

.18814 
.48847 

20 
19 
IS 
17 
16 
15 
14 
IS 

+    11' 

45 
46 
47 

9.68105 
.68108 
.GS112 
.68115 

.47979 
.47983 
.47986 
.47990 

9.68302 
.68305 
.68308 
.68312 

.18197 

.48201 
.48304 

.48308 

.48415 
.48419 
.48133 
.48436 

9.68693 
.68696 
.68700 
.68703 

.48633 
.48637 
.48640 
.18644 

9.68887 
.68891 
.68894 
.68897 

.488.51 

.48.8.55 
.48858 
.18863 

+  12' 

49 
50 
51 

9.68118 
.68121 
.68125 
.68128 

.47993 
.47997 
.48001 
.48004 

9.68315 
.68318 
.68322 
.68325 

.48311 
.48315 
.48319 
.48333 

9.68511 
.68514 
.68517 
.68521 

.48439 
.48433 
.48437 
.48440 

9.68706 
.68709 
.68713 
.68716 

.18618 
.18651 
.18655 
.48658 

9.68900 
.68904 
.68907 
.68910 

.18866 
.18869 

.48873 
.48877 

12 
11 
10 
9 
S 

6 
5 
4 
3 

1 
0 

+    13' 

53 
54 
55 

9.68131 
.68135 
.68138 
.68141 

.48008 
.48013 
.48015 
.48019 

9.68328 
.68331 
.68335 
.68338 

.48336 
.48330 
.48333 
.48337 

9.68524 
.68527 
.68531 
.68534 

.48444 
.48448 
.48451 
.48155 

9.68719 
.68722 
.68726 
.68729 

.48663 
.48666 
.48669 
.48673 

9.68913 
.68917 
.68920 
.68923 

9.68926 
.68929 
.68933 
.68936 

9.68939 

.48880 
.18881 
.18887 
.18891 
.48895 
.48898 
.48903 
.18906 
.48909 

+    14' 

57 
5S 
59 

9.68144 
.68148 
.68151 
.681.54 

.48033 
.48036 
.48030 
.48033 
.48037 

9.68341 
.68344 
.68348 
.68351 

9.68354 

.48341 
.48344 
.48318 
.48351 
.48355 

9.68537 
.68540 
.68.544 

.68.547 

.18459 
.18163 
.18166 
.18169 
.48473 

9.68732 
.68735 
.68739 
.68742 

9.68745 

.48677 
.48680 
.48684 
.46688 

+    15' 

9.68158 

9.68550 

.48691 

18h  gm 

IShSm 

18h7m 

ISh  em 

iS* 

5m 

Page  882]                 TABLE  45. 

llaversinea. 

s 

5"  55'"  88°  45' 

o»  56m  89°  0' 

5"  57""  89°  15' 

5*  5*"  89°  30' 

5*  .v.'/ra  89°  45' 

s 

Log.  Hav. 

Sat.  Hav. 

Log.  Hav. 

Nat.  Hav, 

Log.  Hav. 

Nat.  Hav 

Ix>g.  Hav. 

Nat.  Uav. 

Log.  ILiv, 

.Nat.  Hav, 

0 
1 
S 

s 

9.68939 
.68942 
.68946 
.68949 

.48909 
.18913 
.48917 
.48920 

9.69132 
.69136 
.69139 
.69142 

.49127 
.49131 
.49135 
.49138 

9.69325 
.69328 
.09331 
.69334 

.49346 
.49349 
.49353 
.49356 

9.69516 
.69520 
.69523 
.69526 

.49564 
.49567 
.49571 
.49575 

9.69707 
.69710 
.69713 
.69717 

.49782 
.4978.5 
.49789 
.49793 

56 
55 
54 
5S 
5-' 
.5J 
50 
49 
^0^• 

46 

■il 
40 

SO 
?9 
:?.•* 
:,'7 
,"t) 
;'5 

:!S 

^1 
iO 
I'l 
7.S' 
17 

+    1' 

5 
6 
7 

9.689-52 
.68955 
.68958 
.68962 

.48934 
.48927 
.48931 
.48935 

9.69145 
.69148 
.69152 
.69155 

.49142 
.49146 
.49149 
.49153 
.49156 
.49160 
.49164 
.49167 
.49171 
.49175 
.49178 
.49182 

9,69338 
.69341 
.69344 
.69347 

.49360 
.49364 
.49367 
.49371 
.49375 
.49378 
.49382 
.49386 

9.69529 
.69.532 
.69535 
.69539 

.49578 
.49582 
.49585 
.49589 

9.69720 
.69723 
.69726 
.69729 

9.69732 
.69736 
.69739 
.69742 

.49796 
.49800 
.49804 
.49807 
.49811 
.49815 
.49818 
.49Sr! 

+     2' 
9 
10 
11 

9.68965 
.68968 
.68971 
.68975 

.48938 
.48942 
.48946 
.48949 

9.6915S 
.69161 
.69164 
.69168 

9.69171 
.69174 
.69177 
.69181 

9.69350 
.69354 
.69357 
.69360 

9.69.542 
.69545 
.69548 
.69551 

.49593 
.49596 
.49600 
.49604 

+     3' 

IS 
14 
15 

9.68978 
.68981 
.68984 
.68988 

.48953 
.48957 

.48960 
.48964 

9.69363 
.69366 
.69370 
.69373 

.49389 
.49393 
.49396 
.49400 

9.69555 
.69558 
.69561 
.69564 

.49607 
.49611 
.49615 
.49618 

9.69745 
,69748 
.69751 
.697.35 

9.697.5S 
.69761 
.69764 
.69767 

9.69770 
.69774 
.69777 
.697.80 

.49825 
.49829 
.49833 
.49S36 
.49S40 
.49S44 
.49S47 
.49851 
.49855 
.49858 
.49SC2 
.4980.5 

+     4' 
17 
18 
19 

9.68991 
.68994 
.68997 
.69000 

.48967 
.48971 
.48975 

.48978 

9.69184 
.69187 
.69190 
.69193 

.49186 
.49189 
.49193 
.49196 

9.69376 
.69379 
.69382 
.69386 

.49404 
.49407 
.49411 
.49415 

9.69567 
.69570 
.69.574 
.69577 

.49622 
.49625 
.49629 
.49633 

+   y 

!1 
SS 
25 

9.69004 
.69007 
.69010 
.69013 

.48982 
.48986 
.48989 
.48993 

9.69197 
.69200 
.(19203 
.69206 

.49200 
.49204 
.49207 
.49211 

9.69389 
.69392 
.69395 
.69398 

.49418 
.49422 
.49426 
.49429 

9.69580 
.69583 
.69586 
.69590 

.49636 
.49640 
.49644 
.49647 

+  6' 

S5 
g6 
27 

9.69017 
.69020 
.69023 
.69026 

.48997 
.49000 
.49004 
.49007 
.49011 
.49015 
.49018 
.49022 
.49026 
.49029 
.49033 
.49036 

9.(ili209 
.(;9213 
.69216 
.ti9219 

9.69222 
.69225 
.69229 
,69232 

9'6923.5" 
.69238 
.69242 
.69245 

.49215 
.49218 
.49222 
.49226 
.49229 
.49233 
.49236 
.49240 
.49244 
.49247 
.49251 
.49255 

9.69402 
.69405 
.69408 
.69411 

.49433 
.49436 
.49440 
.49444 

9.69593 
.69596 
.69599 
.69602 

.49851 
.49655 
.49658 
.49668 

9.69783 
.69786 
.69789 
.69793 

.49Sfi;i 
.49^7,! 
.49S76 
.49>^MI 
.49s>4 
.49>87 
.49891 
.49895 
.49898 
.49902 
.49905 
.49909 

+    r 

29 
SO 
SI 

9.69029 
.69033 
.69036 
.69039 

9.69414 
.69417 
.69421 
.69424 

9.69427" 
.69430 
.69433 
.69437 

.49447 
.49451 
.49455 
.49458 
.49462 
.49465 
.49469 
.49473 

9.69605 
.69609 
.69612 
.69615 

9.69618 
.69621 
.69625 
.69628 

.49666 
.49869 
.49673 
.49676 
.49680 
.49684 
.49687 
.49691 

9.69796 
.69799 
.69802 
.69805 

9.69808 
.69812 
.69815 
.69818 

+     8' 
SS 
S4 
S5 

9.69042 
.69046 
.69049 
.69052 

+     9' 

S7 
S8 
S9 

9.69055 
.69058 
.69062 
.69065 

.49040 
.49044 
.49047 
.49051 

9.(;9248 
.69251 
.692.54 
.69258 

.49258 
.49262 
.49266 
.49269 

9.69440 
.69443 
.69446 
.69449 

.49476 
.49480 
.49484 
.494.S7 

9.69631 
.69634 
.69637 
.69(>40 

.49695 
.49698 
.49702 
.49705 

9.69821 
.69824 

.69,827 
.(i!Ps:n 

.49913 
.49916 
.49920 
.49924 

+    W 

41 
4S 

9.69068 
.69071 
.69074 
.6907S 

.49055 

.49058 
.490C2 
.490CG 
.49069 
.49073 
.49076 
.49080 

9.69261 

.6926" 
.69270 

ir(i927i' 

.69277 
.69280 
.692S3 

.49273 
.49276 
.492S0 
.492S4 
.49287 
.49'>91 
.49■^95 
.49298 

9.69453 
.69456 
.694.59 
.69462 

9.69465 
.69469 
.()9472 
,69475 

.49491 
.49J9."> 
.49498 
.49-.02 
.49506 
.49509 
.49513 
.49,5 1 G 

9.69644 
.69647 
.69()50 
.69653 

.49709 
.49713 
.49716 
.49720 

9.(;9,^:;i 

.69837 
.69840 
,69843 

.49927 
.49931 
.49935 
.49938 
.49942 
.49945 
.49949 
.499.53 

+  n' 

45 
46 
47 

9.690S1 
.69084 
.69087 
.69091 

9.69656  1  .49724 
.69659   .49727 
.69(>63   .49731 
,>;'Mlti(;   .49735 

9,(;9S4li 
,698.">0 
,i;!»S"i;! 

16 
15 
14 
IS 
li 
11 
10 
9, 
,v 

+    Vt' 

49 

50 

51 

+  13' 

53 
54 
55 

9.69094 
.69097 
.69100 
.69103 

.49084 
.49087 
.49091 
.49095 
.49098 
.49102 
.49106 
.49109 

9.(i9286 
.69290 
.(19293 
.69296 

Tr69299 
.()9302 
.69306 
.69309 

.49302 
.49.106 
.49309 
.49313 
.49316 
.49320 
.49324 
.49327 

9,(i!M78   .49.-.;(l 
.69481  '  .49,V,'4 
.69484  ;  .49.)27 
.69488  1  .49.-.31 

9.69491  .4a.i;;."> 

.69494  '  .49.>3S 
.69497   .49.J42 
.69.500  '  .49.-.4.'; 

l),i.'iiii,;t 
,ii',ii;72 
,(.;m;7.'i 
,i;im;7.8 

.49;3.S 
.49742 
.49745 
.49749 

9,(.!'^  '^'   .4!l9.-.6 
.>.■>-.!  _•   .49960 

X:i^i:i      .49%7 

9.69107 
.69110 
.69113 
.69116 

,i,:it;''l 

.49753 
.49756 
.49760 
.49764 

9.(.:i^.'-' 
.6987.'. 
.69878 
.(.'1881 

.499.1 
.49975 
.49978 
.49982 
.49985 
.49989 
.49993 
.49997 
.oUOUO 

+  M' 

57 
58 
59 

+  w 

9.69120 
.(19123 

.61)126 

.i:;)i2!t 
9.i.:u;,2 

.49113 
.49116 
.49120 
.49124 

.41112; 

9.69312 
.69315 

.69318 

"9.i.;i:;2  . 

.49331 
.49335 
.49338 
.49:142 
.49:M0 

9.69504  i  .4».i40 
.69507  i  .49,>.-.;l 
.69510  1  .49,M(i 
.69513  1  .4fl.-.C0 

9.69516   .49r.«4 

9,('.'.||.',I4 

,(.:r,(ii 

!'  1  :i7('7 

.49767 
.49771 
.49775 
.49778 
.49782 

9.6988-I 
.6'.I8S8 
.69.'^91 

,(;i'^'(i 

9,'.',i-:i. 

jSh  4m 

ISh  jm 

,Sh  .'m 

/*■»  /'" 

;i*  u"> 
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s 

C,h  Qm 

90°  0' 

6h.  im  90°  15' 

6h  2m  90°  30' 

eh  sm  90°  45' 

GhJ,m 

91°  0' 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.llav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Uav. 

Nat.  n  iv. 

.508:3 
.50870 
.50880 
.50884 
.50887 
.50891 
.50894 
.50898 

s 

60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 

0 

1 

s 

9.69897 
.69900 
.69903 
.69906 

.50000 
.50004 
.50007 
.50011 

9.70086 
.70089 
.70092 
.70096 

.50218 
.50323 
.50225 
.50239 
.50333 
.50336 
.50340 
.50244 

9.70274 
.70277 
.70281 
.70284 

.50436 
.50440 
.50444 
.50447 

9.70462 
.70465 
.70408 
.70471 

.50654 
.50658 
.50663 
.50665 

9.70048 
.70652 
.70655 
.70658 

9.70661 
.70664 
.70667 
.70670 

+   1' 

,5 
6 
7 

9.69910 
.69913 
.69916 
.69919 

.50015 
.50018 
.50023 
.50035 

9.70099 
.70102 
.70105 
.70108 

9.70287 
.70290 
.70293 
.70296 

.50451 
.50455 
.50458 
.50463 

9.70474 
.70477 
.70480 
.70484 

.50669 
.50673 
.50676 
.50680 

+      2' 
9 
10 
11 

9.69922 
.6992.5 
.69929 
.69932 

.50039 
.50033 
.50036 
.50040 

9.70111 
.70114 
.70118 
.70121 

.50247 
.50351 
.50355 
.50358 

9.70299 
.70303 
.70306 
.70309 

.50465 
.50469 
.50473 
.50476 

9.70487 
.70490 
.70493 
.70496 

.50684 
.50687 
.50691 
.50694 

9.70673 
.70676 
.70679 
.70683 

.50903 
.50905 
.50909 
.50913 

+  3' 

IS 

u 

15 

9.6993.3 
.69938 
.69941 
.69944 

.50044 
.50047 
.50051 
.50055 

9.70124 
.70127 
.70130 
.70133 

.50263 
.50265 
.50269 
.50273 

9.70312 
.70315 
.70318 
.70321 

.50480 
.50484 
.50487 
.50491 

9.70499 

•  .70502 

.70505 

.70509 

.50698 
.50703 
.50705 
.50709 

9.70686 
.70689 
.70692 
.70695 

.50916 
.50930 
.50934 
.50937 

48 
47 
46 
45 

+      i' 
17 

IS  ■ 
19 

9.69948 
.699.51 
.69954 
.69957 

.50058 
.50063 
.50065 
.50069 

9.70136 
.70140 
.70143 
.70146 

.50376 
.50380 
.50384 
.50387 

9.70324 
.70328 
.70331 
.70334 

.50495 
.50498 
.50503 
.50505 

9.70512 
.70515 
.70518 
.70521 

.50713 
.50716 
.50730 
.50734 

9.70698 
.70701 
.70704 
.70707 

.50931 
.50934 
.50938 
.50942 

44 
43 
42 
41 

+   5' 
21 

7s 

9.69960 
.69963 
.69966 
.69970 

.50013 
.50076 
.50080 
.50084 

9.70149 
.70152 
.70155 
.70158 

.50291 
.50295 
.50298 
.50302 

9.70337 
.70340 
.70343 
.70346 

.50509 
.50513 
.50516 
.50520 

9.70524 
.70527 
.70530 
.70533 

.50737 
.60731 
.50734 
.50738 

9.'?0710 
.70714 
.70717 
.70720 

.50945 
.50949 
.50953 
.50956 
.50960 
.50964 
.50967 
.50971 

40 
39 
38 
.57 
36 
35 
34 
33 

+   6' 

Z5 
26 
27 

9.69973 
.69976 
.69979 
.69982 

.50087 
.50091 
.50095 
.50098 

9.70161 
.70165 
.70168 
.70171 

.50305 
.50309 
.50313 
.50316 

9.70349 
.70353 
.70356 
.70359 

.50534 
.50537 
.50531 
.50534 

9.70537 
.70540 
.70543 
.70546 

,50742 
.50745 
.50749 
.50753 

9.70723 
.70726 
.70729 
.70732 

+  T 
29 
30 
31 

9.699S5 
.69988 
.69992 
.69995 

.50103 
.50105 
.50109 
.50113 

9.70174 
.70177 
.70180 
.70183 

.50330 
.50334 
.50337 
.50331 

9.70362 
.70365 
.70368 
.70371 

.50538 
.50543 
.50545 
.50549 

9.70549 
.70552 
.70555 
.70.558 

.50756 
.50760 
.50764 
.50767 

9.70735 
.70738 
.70741 
.70745 

.50974 
.50978 
.50983 
.50985 

32 
31 
30 
29 

+   8' 
33 
34 
35 

9.69998 
.70001 
.70004 
.70007 

.50116 
.50130 
.50134 
.50137 

9.70187 
.70190 
.70193 
.70196 

.50335 
.50338 
.50343 
.50345 

9.70374 
.70378 
.70381 
.70384 

.50553 
.50556 
.50560 
.50564 

9.70.561 
.70565 
.70568 
.70571 

.50771 
.50774 

.50778 
.50783 

9.70748 
.70751 
.70754 
.70757 

.50989 
.50993 
.50996 
.51000 

28 
27 
26 
25 

+      9' 

37 
3S 
39 

9.70011 
.70014 
.70017 
.70020 

.50131 
.50135 
.50138 
.50143 

9.70199 
.70202 
.70205 
.70209 

.50349 
.50353 
.50356 
.50360 

9.70387 
.70390 
.70393 
.70396 

.50567 
.50571 
.50574 
.50578 

9.70574 
.70577 
.70580 
.70583 

.50785 
.50789 
.50793 
.50796 

9.70760 
.70763 
.70766 
.70769 

.51004 
.51007 
.51011 
.51014 

24 
23 
22 
21 

+    Kf 

41 
42 
43 

9.70023 
.70026 
.70029 
.70033 

.50145 
.50149 
.50153 
.50156 

9.70212 
.70215 
.70218 
.70221 

.50304 
.50367 
.50371 
.50375 

9.70399 
.70402 
.70406 
.70409 

.50583 
.50585 
.50589 
.50593 

9.70586 
.70.589 
.70,593 
.70596 

.50800 
.50804 
.50807 
.50811 

9.70772 
.70775 
.70779 
.70782 

.51018 
.51033 
.51035 
.51029 

20 
19 
IS 
17 

+  11' 

45 
46 
47 

9.70036 
.70039 
.70042 
.70045 

.50160 
.50164 
.50167 
.50171 

9.70224 
.70227 
.70230 
.70234 

.50378 
.50383 
.50385 
.50389 

9.70412 
.70415 
.70418 
.70421 

.50596 
.50600 
.50604 
.50607 

9.70599 
.70602 
.70605 
.70608 

9.70611 
.70614 
.70617 
.70620 

.50814 
.50818 
.50833 
.50835 
.50829 
.50833 
.50836 
.50840 

9.70785 
.70788 
.70791 
.70794 

.51033 
.51036 
.51040 
.51043 

16 
15 
14 
13 

+    13' 

49 
50 
51 

9.70048 
.70051 
.70055 
.70058 

.50175 
.50178 
.50183 
.50185 

9.70237 
.70240 
.70243 
.70246 

.50393 
.50396 
.50400 
.50404 

9.70424 
.70427 
.70431 
.70434 

.50611 
.50614 
.50618 
.50633 

9.70797 
.70800 
.70803 
.70806 

.51047 
.51051 
.51054 
.51058 

12 
11 
10 
9 

+    13' 

SS 
54 
55 

9.70061 
.70064 
.70067 
.70070 

.50189 
.50193 
.50196 
.50300 

9.70249 
.702.52 
.70256 
.70259 

.50407 
.50411 
.50415 
.50418 

9.70437 
.70440 
.70443 
.70446 

.50635 
.50639 
.50633 
.50636 

9.70624 
.70627 
.70630 
.70633 

.50844 
.50847 
.50851 
.50854 

9.70809 
.70813 
.70816 

.70819 

.51002 
.510&> 
.51069 
.510^3 

8 
7 
6 
5 

+  14' 

57 
58 
59 

9.70074 
.70077 
.70080 
.70083 

.50304 
.50207 
.50311 
.50315 

9.70262 
.70265 
.70268 
.70271 

.50433 
.50435 
.50439 
.50433 

9.70449 
.70452 

.70456 
.70459 

.50840 
.50644 
.50647 
.50051 

9.70636 
.70639 

.70642 
.70645 

.50858 
.50862 
.50865 
.50869 

9.70822 
.70825 
.70828 
.70831 

.51076 
.51080 
.51083 
.51087 

4 
3 
2 
~1 

+    15' 

9.70086 

.50318 

9.70274 

.50436 

9.70462 

.50654 

9.70648 

.50873 

9.70834 

.51091 

0 
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Kat.  Uav. 

Log.  Hav. 
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0 

1 

~3 

9.70834 
.70837 
.708-10 
.70843 

.51091  9 
.510M 
.51098 
.51103 

71019 
71022 
71025 
71028 

.51309 
.51313 
.51316 
.51330 

9.71203 
.71200 
.71210 
.71213 

.51537 
.51531 
.51531 
.51538 

9.71.387 
.71390 
.71393 
.71396 

.51745 
.51749 
.51753 
.51756 

9.71.569 
.71572 
.71.575 
.71579 

.51963 

.51967 
.51970 
.51974 

60 
59 
58 

+   1' 

5 
6 

9.70S47 
.70800 
.70853 
.70856 

.51105  9 
.51109 
.51113 
.51116 

71032 
71035 
71038 
71041 

.51333 
.51337 
.51331 
.51334 

9.71216 
.71219 
.71222 
!71225 

.51541 
.51545 
.51549 
.51553 

9.71399 
.71-102 
.71105 
.71408 

.51760 
.51763 
.51767 
.51770 

9.71,5»«2 
.71585 
.71588 
.71591 

.51978 
.51981 
.51985 
.51988 

56 
55 
54 
53 

+  'i' 
9 
10 
11 

9.70859 
.708G2 
.70865 
.70868 

.51130  9 

.51133 

.51137 

.51131 

.511U    9 

.51138 

.51143 

.51115 

71044 
71047 
710.50 
7105» 
71056 
710.59 
71062 
71005 

.51338 
.51343 
.51345 
.51349 
.51353 
.51356 
.51360 
.51363 
.51367 
.51371 
.51374 
.51378 

9.71228 
.71231 
.71234 
.71237 

9.71240 
.71243 
.71246 
.71249 

9.71252 
.712.55 
.71259 
.71262 

.515.56 
.51560 
.51563 
.51567 
.51571 
.51574 
.51578 
.51581 
.515.85 
.515v89 
.51593 
.51596 

9. 71411 
.71414 
.71417 
.71420 

9.71423 
.71426 
.71430 
.71433 

9.71436 
.71439 
.71442 
.71445 

.51774 
.51778 
.51781 
.51785 
.51789 
.51793 
.51796 
.51799 
.51803 
.51807 
.51810 
.51814 

9.71594 
.71597 
.71600 
.71603 

.51993 
.51996 
.51999 
.52003 
.53007 
.53010 
.53014 
.53018 
.52031 
.53035 
.53028 
.52032 

52 
51 
50 
49 

43 
■11 
4H 
45 
44 
43 
42 
41 

+     3' 
13 
U 
15 

9.70871 
.70874 
.70877 
.70881 

9.71606 
.71609 
.71612 
.71615 

9.71618 
.71621 
.71624 
.71627 

+     4' 

n 

IS 
19 

9.70884 
.70887 
.70890 
.70.893 

.51149  9 
.51153 
.51156 
.51160 

71068 
71072 
71075 
71078 

+     5' 
21 
22 
23 

9.708y() 
.70899 
.70902 
.70905 

.51163  9 
.51167 
.51171 
.51174 

71081 
71084 
71087 
71090 

.51383 
.51385 
.51*89 
.51392 
.51^ 
.51400 
.51403 
.51407 
.51411 
.51414 
.51418 
.51433 

9.71265 
.71268 
.71271 
.71274 

.51600 
.51603 
.51607 
.51611 

9.71448 
,71451 
.71454 
.71457 

.51818 
.51821 
.51825 
.51839 

9.71630 
.71633 
.71636 
.71639 

.53036 
.530.'$9 
.53043 
.53047 

40 
39 
3S 
37 

+     6' 

■25 
26 
27 

9.70908 
.70911 
.70914 
.70918 

9.70921 
.70924 
.70927 
.70930 

.51178  9 

.51183 

.51185 

.51189 

.61193  9 

.51198 

.51300 

.51303 

71093 
71096 
71099 
71102 
71105 
71108 
71111 
71114 

9.71277 
.71280 
.71283 
.71286 

.51614 
.51618 
.51631 
.51635 

9.71460 
.71463 
.71466 
.71469 

9.71472 
.71475 
.71478 
.71481 

.51833 
.51836 
.51839 
.51843 
.51847 
.51850 
.51854 
.51858 

9.71642 
.71645 
.71648 
.71651 

.53050 
.52054 
.53057 
.53061 

36 
35 
34 
33 
32 
31 
30 
29 

+    r 

29 
SO 
31 

9.71289 
.71292 
.71295 
.71298 

.51ff49 
.51633 
.51636 
.51610 

9.71654 
.716,57 
.716fX) 
.71663 

.53065 
..53068 
.53073 
.52076 

+   8' 
S3 
3-i 

,5.5 

9.70933 
.70936 
.70939 
.70942 

.51307  9 

.51311 

.51314 

.51318 

.51333  9 

.51335 

.51339 

71118 
71121 
71124 
71127 
71130 
71133 
71136 
71139 

.51435 
.51439 
.51433 
.51436 
.51440 
.51443 
.51447 
.51451 

9.71301 
.71304 
.71307 
.71311 

9.71314 
.71317 
.71320 
.71323 

.51643 
.51647 
.51650 
.51654 
.51658 
.51661 
.51665 
.51669 

9.71484 
.71487 
.71490 
.71493 

9.71 496 
.71.500 
.71,503 
.71,506 

.51861 
.51865 
.51869 
.51873 
.51876 
.51879 
.51883 
.51887 

9.71666 
.71670 
.71673 
.71676 

9.71679 
.71682 
.71685 
.71688 

.52079 
.53083 
.63087 
.53090 
.53094 
.63097 
.53101 
.53105 

2S 

26 
25 
24 
23 

21 

+   9' 

37 
3S 
39 

9.70945 
.70948 
.70951 
.709.55 

+    W 

41 
■  42 

43 

9.709.58 
.70961 
.70964 
.70967 

.51336  11 
.51340 
.51343 
.51347 

71112 
71145 
711IS 
71151 

.514.S4 
.514.VS 
.51403 
.51465 

9.71326 
.71329 
.71332 
.71335 

.51673 
.51676 
.51680 
.51683 

9.71,509 
.71512 
.71515 
.71518 

.51890 
.51894 
.51898 
.51901 

8.71691 
.71694 
.71697 
.71700 

.63108 
.53113 
.53116 
.53119 

20 
19 
18 
17 

+    11' 

4.5 
4<i 
47 
+  W 
49 
SO 
51 

9.70970 
.70973 
.70976 
.70979 

.51351  9 
.51354 
.51358 
.51363 

71154 
711.57 
71161 
71164 

.51469 
.51473 
.51470 
.51480 

9.7133S 
.71341 
.71344 
.71347 

.516.87 
.51690 
.516M 
.51698 

9.71,521 
,71.524 
.71527 
.71,530 

.51905 
.51908 
.51913 
.51916 

9.71703 
.71706 
.71709 
.71712 

.63133 
.53136 
.53130 
.53134 

16 
15 
14 
13 

9.70982 
.70985 
.70988 
.70992 

.51365  9 
.51369 
.51373 
.51376 

71167 
71170 
71173 
71176 

.51483 
.51487 
.51491 
.51494 

9.71350 
.71353 
.71356 
.71359 

.51701 
.51705 
.51709 
.51713 

9.71533 
.71536 
.71539 
.71.542 

.51919 
.51933 
.51937 
.51930 

9.71715 

.71718 
.71721 
.71721 

.53137 
.53141 
.53145 

.53148 

12 
11 
10 
■9 

+    13' 

53 
54 
55 

9.70995 
.70998 
.71001 
.71004 

.51380  9 
.513.83 
.51387 
.51391 

71179 

711S2 
711S5 
711S8 

.51498 
.51.W1 
.51505 
.51508 

9.71362 
.71365 
,71309 
.71372 

.51716 
.51730 
.51733 
.51737 

9.71,545 
.71.548 
.71551 
.71,5,54 

.51»:M 
.519*8 
.51941 
.5194.; 

'1  .'17J7 
.71730 
.7173:; 
.7173(; 

.53153 
..V.M,-,6 
.531.'>9 
.j;31G3 

S 
6 

+  i* 

S7 
68 
S9 

&.71(HI7 
.71010 
.71013 
.71016 

.51394  9 
.51398 
.51303 
.5l3ai 
.51309  11 

71191 
71194 
71197 
71200 
71203 

.51513 
.51516 
.51530 
.51533 
.51537 

9.71375 
.71378 
.71381 
.7i:i84 

9.71387 

.51730 
.517S1 
.51738 
.51741 
.51745 

9.71,557 
.71560 
.71563 
.71,566 

.51948 
.51953 
.51956 
.51959 
.51963 

9.71739 
.71742 
.7174.'. 
717  IS 

9  71751 

.53166 
.53170 
.53171 
..«177 
.53181 

-> 

4-  W 

9.7101>l 

9.71569 
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Gh  14m 

93°  30' 
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s    U 

)g.  Hav. 

Nat.  Ilav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.Uav.  L< 

)g.  Hav. 

Nat.  Hav. 

Log.  Ilav. 

Nat.  Uav 

0        9 

71751 

.53181 

9.71932 

.52399 

9.72112 

.52617  9 

72292 

.53835 

9.72471 

.53052 

HO 

2 

VlVo4 

.52185 

71935 

.52403 

.72115 

.52620 

72295 

.52838 

.72474 

.53056 

59 

J 

71757 

.52188 

71938 

.52406 

.72118 

.52624 

72298 

.52843 

.72476 

.53060 

.1','? 

J 

717GO 

.53193 

71941 

.52410 

.72121 

.52628 

72301 

.53846 
.5284!) 

.72479 
9.72482 

.53063 
.53067 

57 
56 

+  1'  9 

71763 

.53196 

9 

71944 

.52413 

9.72124 

.52631  9 

72304 

0 

71766 

.52199 

71947 

.52417 

.72127 

.52635 

72307 

.53853 

.72485 

.53071 

55 

6 

71769 

.52303 

71950 

.53421 

.72130 

.52639 

72310 

.53856 

.72488 

.53074 

54 

7 

71772 

.53306 

71953 

.52424 

.72133 

.52643 

72313 

.53860 
.53864 

.72491 

1).  72494 

.53078 
.53081 

53 

+     -i'    9 

71775 

.52210 

9 

71956 

.53438 

9.72136 

.52646  9 

72316 

9 

7177S 

.522U 

71959 

.52433 

.72139 

.52649 

72319 

.53867 

.72497 

.5.3085 

51 

10 

71781 

.52217 

71962 

.52435 

.72142 

.52653 

72322 

.52871 

.72.500 

.53089 

5(1 

11 

71784 

.52331 

¥ 

7 1965 
71968 

.52439 
.52443 

.72145 
'9.72148 

.52657 

72325 

.52875 

.72503 

.53092 
.53096 

4'J 

4S 

+  3'  9 

71787 

.52325 

.52660  9 

72328 

.53878 

9.72506 

13 

71791 

.52238 

71971 

.53446 

.72151 

.52664 

72331 

.53883 

.72509 

.53100 

47 

14 

71794 

.52232 

71974 

.53450 

.721.54 

.52668 

72334 

.53885 

.72512 

.53103 

46 

15 

71797 

.52235 

71977 

.53453 

.72157 

.53671 

72337 

.53889 

.72515 

.53107 
.53110 

+   4'  9 

71800 

.53239 

9 

71980 

.53457 

9.72160 

.52675  9 

72340 

.53893 

9.72518 

n 

71803 

.53343 

71983 

.53461 

.72163 

.52679 

72343 

.53896 

.72521 

.53114 

43 

IS 

71806 

.52246 

71986 

.52464 

.72166 

.52682 

72346 

.53900 

.72524 

.53118 

19 

71809 

.52350 

71989 

.52468 

.72169 

.53688 

72349 

.53904 

.72527 

.53121 

41 

-f   5'  9 

71812 

.53354 

9 

71992 

.53472 

9.72172 

.52689  9 

72352 

.52907 

9.72530 

.53125 

40 

21 

71815 

.53357 

71995 

.52475 

.72175 

.52693 

72354 

.52911 

.72533 

.53129 

39 

22 

71818 

.52261 

71998 

.52479 

.72178 

.53697 

72357 

.32915 

.72536 

.53132 

3S 

23 

71821 

.52264 

7 

2001 

.52482 

.52486 

.72181 
9.721S4 

.52700 

72360 

.52918 

.72539 

.53136 

37 
36 

+  6'  9 

71824 

.52368 

9 

/ 

2004 

.52704  9 

72363 

.53933 

9.72-542 

.53140 

25 

71827 

.53373 

7 

2007 

.52490 

.72187 

.53708 

72366 

.53925 

.72545 

.53143 

35 

26 

71830 

.53375 

7 

2010 

.52493 

.72190 

.53711 

72369 

.52939 

.72548 

.53147 

34 

21 

71833 

.52279 

7 

2013 

.52497 

.72193 

.53715 

72372 

.53933 

.72551 

.53150 

33 

+    r  9 

71836 

.52283 

9 

7 

2016 

.52501 

9.72196 

.53718  9 

72375 

.53936 

9.72554 

.53154 

32 

29 

71839 

.53386 

7 

2019 

.52504 

.72199 

.52722 

72378 

.52940 

.72557 

.53158 

31 

30 

71842 

.52390 

7 

2022 

.53508 

.72202 

.52726 

72381 

.52944 

.72560 

.53161 

30 

31 

71845 

.52294 

7 

2025 

.53511 

.72205 

.52729 

72384 

.52947 

.72563 

.53165 

29 

+   8'  9 

71848 

.52397 

9 

7 

2028 

.52515 

9.72208 

.53733  9 

72387 

.52951 

9.72565 

.53169 

2S 

S3 

71851 

.53301 

7 

2031 

.52519 

.72211 

.52737 

72390 

.52954 

.72568 

.53172 

27 

34 

71854 

.53304 

7 

2034 

.53522 

.72214 

.52740 

72393 

.52958 

.72571 

.53176 

26 

35 

71857 

.53308 

7 

2037 

.53536 

.72217 

.52744 

72396 

.52963 

.72574 

.53179 
.53183 

25 

24 

+   9'  9 

71860 

.52313 

9 

7 

2040 

.53530 

9.72220 

.52748  9 

72399 

.52965 

9.72577 

37 

71863 

.52315 

7 

2043 

.53533 

.72223 

.52751 

72402 

.52969 

.72580 

.53187 

23 

SS 

71866 

.52319 

7 

2046 

.53537 

.72226 

,52755 

72405 

.52973 

.72583 

.53190 

J) 

39 

71869 

.53333 
.52326 

7 

2049 

.52541 

.72229 

.53758 

72408 

.52976 

.72586 

.53194 

21 

+    W    9 

71 872 

9 

7 

2052 

.52544 

9.72232 

.53762  9 

72411 

.52980 

9.72589 

.53198 

20 

41 

71875 

.52330 

7 

2055 

.52548 

.72235 

.52766 

72414 

.52983 

.72592 

.53201 

19 

42 

71 878 

.52334 

7 

205S 

.52551 

.72238 

.53709 

72417 

.52987 

.72595 

.53205 

IS 

43 

71881 

.52337 

7 

2061 

.52555 

.72241 

.52773 
.52776  9 

72420 
72423 

.53991 

.72.598 

.53308 

17 

+    IV    9 

71884 

.52341 

9 

7 

2064 

.52559 

9.72244 

.53994 

9.72601 

.53313 

16 

45 

71887 

.52344 

7 

2067 

.52562 

.72247 

.52780 

72426 

.53998 

.72604 

.53316 

15 

46 

71890 

.52348 

7 

2070 

.52566 

.722.50 

.53784 

72429 

.53003 

.72607 

.53319 

14 

47 

71893 

.523.52 

¥ 

■i- 

2073 
2076 

.52570 

.72253 

.53787 

"2432 

.53005 
.53009 

.72610 

.53223 

1-,' 

+    12'  9 

71896 

.53355 

.52573 

9.72256 

.52791  9 

72435 

9.72613 

.53227 

49 

71899 

.52359 

7 

2079 

.53577 

.72259 

.52795 

72438 

.53013 

.72616 

.53230 

11 

50 

71902 

.52363 

7 

2082 

.52580 

.72262 

.52798 

72441 

.53016 

.72619 

.53334 

10 

51 

71905 

.52366 
.52370 

7 

2085 

.52584 

.72265 

.52802 

72444 

.53020 
.53023 

.72622 

.53338 

9 

+    13'  9 

71908 

9 

7 

20SS 

.53588 

9.72268 

.53806  9 

72447 

9.72625 

.53241 

s 

5S 

71911 

.52373 

7 

2091 

.53591 

.72271 

.53809 

72450 

.53027 

.72628 

.53245 

7 

54 

71914 

.52377 

T 

^094 

.53595 

.72274 

.53813 

724.53 

.53031 

.72631 

.53248 

6 

55 

71917 

.52381 

9" 

i 

2097 
2100 

.53599 
.53603 

.72277 

.53816 

724.56 

.53034 
.53038 

.72634 

.53252 

S 

+    14'  9 

71920 

.52384 

9.72280 

.53830  9 

724.59 

9.72637 

.55256 

4 

57 

71923 

.53388 

7 

2103 

.53606 

.72283 

.52824 

72462 

.53042 

.72640 

.53259 

S 

58 

71926 

.52393 

7 

2106 

.53610 

.72286 

.52827 

72465 

.53045 

.72642 

.53263 

9 

59 

71929 

.53395 

7 

2119 

.53613 

.72289 

.52831 

72468 

.53049 

.72645 

.5.3267 
.53270 

1 
0 

+    15'  9 

71932 

.53399 

9 

72112 

.52617 

9.72292 

.52835  9 

72471 

.53052 

9.7264S 

17h 

49m 

irh 

4Sm 

17h 

47"> 

17h 

46"> 

17h 

',5'" 
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TABLE  4,5. 
Havers-ine.-i. 

9 

6ft  ISm  93"  45' 

eh  16m  94°  0' 

eh  iim 

94°  15' 

Ch  ism  94°  30' 

Ghigm 

94"  45 

s 

Log.  Hav. 

Nat.  Hav 

Log.  Hav. 

Nat.  Hav 

Log.  Ilav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Dav. 

Nat.  Hav 

0 

1 

2 
3 

9.72648 
.72651 
.72654 
.72657 

9.72660 
.72663 
.72666 
.72669 

9.72672 
.72675 
.72678 
.72681 

^3370 
.53274 
.53277 
.53281 
,53285 
.53288 
.5:«92 
.5.^296 
.53299 
.53303 
.53.306 
.53310 

9.72825 
.72828 
.72831 
.72834 

9.72837 
.72840 
.72843 
.72846 

.53488 
.53491 
.53495 
.53499 
.53502 
.53506 
.53510 
.53513 
.53517 
.53520 
.53524 
.53528 

9.73002 
.73005 
.73008 
.73011 

.53705 
.53709 
.53713 
.53716 
.53720 
.53724 
.53727 
.53731 
.53734 
.53738 
.53742 
.53745 
.53749 
.53753 
.53756 
.53760 
.53763 
.53767 
.53771 
.53774 
.53778 
.53782 
.53785 
.53789 
.53792 
.53796 
.53800 
.53803 
.53807 
.5,3811 
.5,1814 
.53818 
.53821 
.53825 
.53829 
.5,38.32 
.538,36 
.5,3840 
.5.3843 
.53847 
.53850 
.538.54 
..53858 
.53S61 
.5;W6,> 
.5.3809 
.5.3872 
..WS76^ 
.53s;9 
.,M'<.S3 
.5.3887 
..53890 
'.53S04 

.5,3901 
.53905 

..'i.taos 

.5.3912 
..>.39t6 
..V39I9 
.53923 

9.73177 
.73180 
.73183 
.73186 

9.73189 
.73192 
.73195 
.73198 

9.73201 
.73204 
.73207 
.73209 

9.73212 
.73215 
.73218 

"9773224 
.73227 
.73230 
.73233 

9.73236 
.73239 
.73242 
.73244 

9.73247 
.73250 
.732.^3 
.732.->6 

9773259" 
.73262 
.73265 
.73268 

9.7327!" 
.73274 
.73277 
.73280 

9.732S2 
.732,H5 
.73288 
.73291 

9."732'.i4 
.73297 
.73300 
.73303 

9.73306 
.73309 
.73311 
.73314 

9.73317" 
.73320 
.73323 
.73326 

9.73329 
.73332 
.73335 
.73338 

9.73.341 
.7.3343 
.73346 
.73349 

9.73352 

.53923 
.53927 
.53930 
.53934 
.53937 
.53941 
.53945 
.53948 
.53952 
.53956 
.53959 
.53963 
.53966 
.53970 
.53974 
.53977 
.53981 
.53985 
.53988 
.53992 
.53995 
.53999 
.54003 
.54006 
.54010" 
.54014 
.54017 
.54021 
.54024 
.54028 
.54032 
..'>4035 
..54039 
.54043 
.54046 
.54050 
.54053 
.54057 
.54061 
..MOfrl 
..540&S 
.54072 
.54075 
.54079 
.54082 
.54086 
..54090 
.54093 
.54097 
.54101 
.54104 
.54108 
.54111 
.54115 
.54119 
.54122 
.54126 
..54130 
.541,33 
..54137 
.54140 

9.73352 
.73355 
.73358 
.73361 

9.73364 
.73367 
.73370 
.73373 

9.73375 
.73378 
.73381 
.73384 

.54140 
.54144 
.54148 
.54151 
,54155 
.54159 
.54162 
.54166 
.54169 
.54173 
.54177 
.54180 

60 
59 
5S 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
4~' 
41 
40 
39 
3S 
37 
36' 
35 
34 
33 
32 
31 
30 
i9 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
IS 

n 

16 
15 

14 

IS 
12 
11 
10 

9 

8' 

7 

6 

5 

4 

3 

1 

0 

+    r 

5 
6 
7 

9.73014 
.73016 
.73019 
.73022 

+     V 
.  9 

10 

11 

9.72849 
.72852 
.72855 
.72858 

9.73025 
.73028 
.73031 
.73034 

+      3' 

IS 
14 
15 

9.72684 

.72687 
.72690 
.72693 

.533U 
.53317 
.53.321 
.53325 

9.72861. 
.72864 
.72867 
.72870 

.53531 
.53535 
.53539 
.53542 

9.73037 
.73040 
.73043 
.73(M6 

9.73387 
.73390 
.73393 
.73396 

9.73399" 
.73402 
.73404 
.73407 

9.73410 
.73413 
.73416 
.73419 

9.73422 
.73425 
.73428 
.73431 

.54184 
.54188 
.54191 
.54195 
.54198 
.54202 
.54206 
.54209 
.54213 
.54217 
.54220 
.54224 
.54227 
.54231 
.54235 
.54238 

+      4' 

n 

18 
19 

9.72696 
.72699 
.72702 
.72705 

.53328 
.53332 
.53335 
.53339 
.5.3343 
.53340 
.53350 
.53354 

9.72873 
.72876 
.72878 
.72881 

9.72884 
.72887 
.72890 
.72893 

.72S1I9 
.72902 
.7290.') 
9.72908 
.72911 
.72914 
.72917 

.53546 
.53549 
.53553 
.53557 
.53560 
.53564 
.53568 
.53571 
.5.1575 
.5:«79 
.5.^5,H2 
.5:«.'S6 

..>:WN9 

.■^i:W93 
.5:J597 

.5:t«oo 

9.73049 
.73052 
.730.55 
.73057 

9.73060 
.73063 
.73066 
.73069 

9.73072 
.73075 
.7.')078 
.7:!(iSl 

9.7:tiPSl 

.7;;(is7 

.73090 
.73093 

9. 730110 
.73098 
.73101 
.73104 

9.73107 
.73110 
.73113 
.73116 

9.7:;il!l 

.7:-;i22 

.7312.-. 
.73I2S 

9.7;',131 
.73134 
.73130 
.73139 

9.73M2 
.73145 
.73148 
.73151 

9.73 1.>I 
.73 1. -.7 
.73160 
.73163 

9.73166 
.73169 
.73172 
.73174 

9.73177 

+      5' 
SI 
22 
2S 

9.72708 
.72710 
.72713 
.72716 

+      6' 

25 
26 
27 

9.72719 
.72722 
J2725 
.72728 

.5.!:«7 

.o3.«Jl 
.53;Mi4 
.5336S 
.53372" 
.53375 

...>;«  J  9 

+    r 

29 
SO 
SI 

9.72731 
.72734 
.72737 
.72740 

9.73433 
.73436 
.73439 
.73442 

9.7344.i 
.73448 
.73451 
.734.54 

9.73457 
.73460 
.73462 
.7316.'5 

9.(3l';s 
.73471 
.73471 
.73477 

9.734.'-ii 
.734*<3 
.73486 
.73489 

9.73491 
.73494 
.73497 
.73,500 

9.73.5(13 
.73.506 
.73.509 
.73512 

9.73515 

.73.517 

.73520 

.73.523 

"9.73,526 

.54242 
.54245 
.54249 
.54253 
.54256 
.54260 
.54264 
.54267 
.54271 
.54274 
.54278 
.54282 
.54285 
.54289 
.51293 
.54>96 
.54300 
.54303 
.54307 
.54311 
.54314 
.54318 
.54322 
.54325 
.54329 
.54332 
.54336 
.54340 
.54343 
.54,347 
..54,351 
..54354 
.54358 

+      8' 
SS 
S4 
S5 

9.72743 
.72746 
.72749 
.72752 

9.72755 
.72758 
.72761 
.72764 

9:72767 
.72770 
.72772 
.72775 

9.72778 
.72781 
.72784 
.72787 

.53386 
.53390 
.53394 
.53397 
.53401 
.53404 
.53408 
.,'>3(12 
.53415 
.53419 
.53423 
.53426 
.53430 
.534.33 
.53137 
.53441 
.5.3444 
.53448 
.53452 
.53455 
.53459 
.53462 
.53466 
.53470 
..'KM73 
.53177 
..'>3481 
.53484 
.53488 

9.7292(1 
.72923 
.72926 
.72928 

9.72931 
.72934 
.72937 
.72940 

97:2943' 
.72946 
.72949 
.72952 

9.72955 
.729.>8 
.72961 
.72964 

9.72967 
.72970 
.72972 
.72975 

9^72978 
.72981 
.72984 
.72987 

9.72990 
.72993 
.72996 
.72999 

9.73002' 

.5.3604 
.53608 
.53611 
.5.3615 
.53618 
.53022 
.53626 
.5,3629 
..>3G:(.3 
.53637 
.53640 
.53644 
.53647 
.53651 
.5.3655 
..S3658 
.53662 
.53666 
.53669 
.53673 
.53676 
.53680 
.53684 
.53087 
.53691 
.53695 
.53698 
.53702 
.53705 

+      9' 

^7 
SS 
S9 

+  w 

41 
42 
4S 

+    11' 

45 
4C, 
47 

+    12' 

49 
SO 
51 

9.72790 
.72793 
.72796 
.72799 

9;72802 
.72805 
.72808 
.72811 

9.72SI4 
.72817 
.72820 
.72823 

+    18' 

SS 
54 
55 

+    "' 

.57 
58 
59 

+  w 

9.72825 

nh 

44m 

m 

4S'n 

nh 

4jm 

nh 

41m 

nh4 

iim 

TABLE  45. 
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Si. 

5"  30'        6*  23'"  95°  45'    I     6^  ■2-i"'-  96°  0' 


.73878 
.73881 


.54792 
.54796 

.54800 
.54803 


.54807 
.54810 
.54814 

.54818 
.54821 
.54835 

.54828 
.54832 


9.74044 
.74047 
.74049 

.74052 
9.74055 
.74058  I 
.74061 
.71064 


9.74067 
.74069 
.74072 
.74075 


9.74078 
.74081 
.74084 
.74087 
9.74089 
.74092 
.74095 
.74098 
9.74101 
.74104 
.74106 
.74109 
9.74112 
.74115 
.74118 
.74121 


9.73676 
.73679 
.73682 
.73685 

9.73688 
.73691 
.73694 
.73697 


,54521 

.54524 

.54528 

.54532 

.54535 

,54539 

.54542 

.54546 

.54550 

.54553 

J4557 

.54561 

.54564 

.54668 

.5*571 

,54575 


.74015 

_J4018^ 

9.74021 

.74024 

.74027 

.74029 

"9^4032 

,74035 


.54894 

,54897 

,54901 

.54904 

,54908 

,54912 

,54915 

M919^ 

,54923 
,54926 
,5:930 
.5^3 
,54937 
,54941 
,54944 
,54948 

,54955 
,54959 
^4963 
.54966 
,54970 
.54973 
.54977 
T549S0 
.54984 
.54988 
_^4991_ 
754995 
.54999 
.55002 
^5006 
.5.5009 


9.74124 
.74126 
.74129 
.74132 
9774135 
.74138 
.74141 
74144 
9J4146 
.74149 
.71152 
.74155 
9774158" 
.74161 
.71163 
.74166 
9^74169 
,74172 
.74175 
.74178 
iKTilSl" 
,74183 
,74186 
.74189 


i7h 39m 


37"^ 


9.74192 

.74195 

74198 

_74200_ 

9.74203 

.74200 

.74209 

.74212 

9.74215 


.55009 
.55013 
.55017 
^020 
..15024 
.55028 
.55031 
^55035 
.55038 
.55042 
.55046 
^55049 
.55053 
.55056 
.55060 
.55064 
"7550« 
.55071 
.55075 
.55078 
"7;55082 
.55085 
.55089 
^,55093 
.55096 
.55100 
.55103 
.55107 
":55iir| 
.55114 
.55118 
^55122 
.55125 
,55129 
.55132 
^65136 
.55140 
.55143 
.55147 
^5150 
.55154 
.55158 
.55161 
^5165^ 
7,55169 
.55172 
.55176 
^55179 
.55183 
.55187 
.55190 
J5194 
.55197 
.55201 
.55205 
_^208 
.55212 
.55216 
.55219 
,55223 
,55226 


9.74215 

.74218  I 
.74220 
^74223_1 
9.74226  I 
.74229 
.74232 
_jl235^ 
^774237 
.74240 
.74243 
^74246 
9.74249 
.74252 
.74254 
.7425' 
9.74260 
.74263 
.74266 
.74269 
"97427^ 
.74274 
.74277 
.74280 
9774283 
.74286 
.74289 
_J4291 
9.74294 
.74297 
.74300 
_74303 
9.74306 
.74308 
.74311 
.74314 
9.74317 
.74320 
.74323 
.74325 


nh  SO' 


171'-  3.-, 
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TABLE  45. 
Haversine!*. 

3 

6>^25™ 

96°  15' 

6ft  26m  96°  30' 

eh  27m 

96°  45' 

6'>  2Sm  97'=  0' 

f,?,  j9m  97=  15' 

s 

Log.  Hav. 

Nat.  Hav 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav, 

Log.  Hav. 

Nat.  Hav. 

0 

1 
s 

9.743S5 
.743t«8 
.74391 
.74393 

9.7439i; 
.74399 
.74402 
.74405 

.55443 
.55447 
.55*51 
.55454 
.55458 
,55461 
.55465 
.55469 
.55472 
.55416 
.55479 
.55483 

9.745.54 
.74.557 
.74560 
.74563 

.55660 
.55664 
.55667 
.55671 

9.74723 
.74726 
.74729 
.74732 

9.74734 
.74737 
.74740 
.74743 

9.74746 
.74748 
.74751 
.747.54 

.55877 
..55880 
.55884 
.55888 
.55891 
.5.5895 
.5.5899 
..55902 
.5.5906 
..55909 
.55913 
..5.5917 

9.74891 
.74894 
.74897 
.74900 

9.74902 
.74905 
.74908 
.74911 

.56093 
.56097 
.56101 
..56104 
.56108 
.56112 
..56115 
.56119 
.56122 
.56126 
.56130 
..56133 

9.75059 
.75061 
.75064 
.75067 

9.75070 
.75072 
.75075 
.7.5078 

9.7,5081 
.7,5084 
.7,5086 
.7.5089 

.56310 
..56314 
.56317 
..56,321 
.56.124 
.56.328 
.56.-J3-J 
.56.335 
..56.^39 
.56342 
.56.346 
.56.350 

~56 
55 

54 
53 

51 

50 
49 

+   1' 

0 

6 

7 

9.74.566 
.74.569 
.74571 
.74574 

.55675 
.55678 
.55682 
.55685 
.55689 
.55693 
.55696 
.55700 

+      V 
9 
10 
11 

9.74408 
.71410 
.74413 
.74416 

9.74.577 
.74580 
.74.583 
.74585 

9.74914 
.74916 
.7)919 
.74922 

+   3' 

IS 
14 
15 

9.74419 
.74422 
.74425 
.74427 

.55487 
.55490 
.55494 
.55498 
.55501 
.55505 
.55508 
.55512 
.55516 
.55519 
.55523 
.55526 

9.74588 
.74.591 
.74.594 
.74597 

.55704 
.55707 
.55711 
.55714 
.55718 
.55722 
.55725 
.55729 

9.747.57 
.74760 
.74762 
.74765 

9.74768 
.74771 
.74774 
.74776 

.55920 
.55924 
..5.5927 
.55931 
.55935 
.55938 
.55942 
.55945 
..55949 
..559.53 
..55956 
..55960 
..55964 
.55967 
.55971 
.55974 
.55978 
..55982 
.55985 
..55989 
.55992 
.55996 
.56000 
.56003 
.56007 
.56010 
.56014 
.56018 
..56021 
.56025 
.5(i029 
.50032 

9  74925 
.74928 
.74930 
.74933 

9.74936 
.74939 
.74941 
.74944 

9.74947" 
.749.50 
.74953 
.74955 

9.74958 
.74961 
.74964 
.74967 

9.749(;9 
.74972 
.74975 
.74978 

9.749.-I 
.749,'<3 
.749,><6 
.749^9 

9.74992 
.74994 
.74997 
.7.5000 

9.7.5(K>3 
.7,5006 
.7.5(»0S 
.7.5(111 

.56137 
.56140 
.56144 
.56147 
.56151 
.56155 
.56158 
.56162 
.56166 
.56169 
..56173 
.56176 
..56180 
.56184 
.56187 
..56191 
.56195 
.56198 
.56202 
.,56205 
.56-209 
.56213 
.56216 
.56220 
..56223 
.56227 
..56'-»3l 
..56234 
.56238 
.56241 
.56245 
.56249 

9.75092 
.75095 
.75097 
.75100 

9.75103 
.75106 
.75109 
.75111 

.56353 
.56357 
.56360 
.56364 
.56368 
.56371 
.56375 
.56378 

4S 

46 
45 
44 
43 
42 
41 

+      V 

17 
IS 
19 

9.74430 
.74433 
.74436 
.74439 

9.74600 
.74602 
.74605 
.74603 

9.74611 
.74614 
.74616 
.74619 

+     6' 

.'/ 
22 
23 

9.74442 
.74444 
.74447 
.744.50 

.55732 
.55736 
.55740 
.55743 
.55747 
.55750 
.5.57.54 
.5.5T.-.S 

.5o;«i 

.55765 
.55769 
.55772 

9.74779 
.74782 
.74785 
.74788 

9.74791 
.74793 

11  ,  IMI.' 

.74805 
.74,'^07 
.74810 

9.75114 
.75117 
.75120 
.75122 

9.75125 
.75128 
.75131 
.75134 

9.75136 
.75139 
.75142 
.75145 

9.75147 
.75150 
.75153 
.75156 

.56382 
.56386 
.56389 
.56393 
.56397 
.56400 
.56404 
.56(07 
.56411 
.56415 
.56418 
.66422 
.56425 
.56429 
.66433 
.66436 

40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 

+  6' 

25 
26 
27 

9.74453 
.74456 
.74458 
.74461 

.55530 
.55534 
.55531 
.55541 

9.74622 
.74625 
.74628 
.74630 

+    r 

29 
SO 
SI 

9.74464 
.74467 
.74470 
.74473 

.55545 
.55548 
.55552 
.55555 

9.74633 
.74636 
.74639 
.74642 

+     y 
33 
34 

35 

9.74475 

.74478 
.74481 
.74484 

.55559 
.55563 
.55566 
.55570 
.5.M73 
.55577 
.55581 
.55584 

9.74645 
.74647 
.74650 
.74653 

.55776 
.55779 
.55783 
.55787 

9.74813 
.74816 
.74819 
.74821 

+     9' 
37 
38 
39 

9.74487 
.74490 
.74492 
.74495 

9.746.56 
.746.59 
.74661 
.74664 

.55790 
.55794 
.55797 
.55801 

.558«.i 
..V>SO>s 
.55si; 
.55415 

9.74,S24 
.74827 
.74830 
.74833 

9  74'<35" 

,1-11 

VIM  I 

9.75159 
.75161 
.75164 
.751()7 

9.76170 
.75172 
.75175 
.75178 

.56440 
.56443 
.56447 
.56451 
.56454 
.56458 
.56461 
.56465 

24 
23 

21 
20 
19 
IS 
17 

+    W 
41 
42 
43 

9.74498 
.74.501 
.74.504 
.74.506 

.55588 
.55592 
.55595 
.55599 

9.74(;67 
.74670 
.74673 
.74675 

+    11' 

45 
46 

47 

+  12' 

49 
50 
51 

9.74.509 
.74512 
.74515 
.74518 

9.74.521 
.74523 
.74526 
.74529 

.55602 
.55606 
.55610 
.5.^613 
.55617 
.55620 
.55624 
.55628 

9.74678 
.74681 
.74684 
.74687 

9.74690 

.74f.n: 
.74(;;i". 
.74i.:iN 

.55819 

.55823 

.55S?B 

..MHW 

.5.5s:i» 
..■..■>H37 
.....Sll 
..-..VS4  i 

9.74846 

.74849 

7  t-'-'i 

..56036 
..56039 
..56043 

..■.6047 

9.7.5014 
.7.5017 
.7.5020 
7 -".02  2 

.56252 
.,56256 
.,56259 
.56',»63 

9.75181 
.75183 
.75186 
.75189 

.56469 
.56472 
.56476 
.56479 

16 
15 
14 
13 

'1  7  1-  -   .."ilill.'iO 

.-,i;o.-,4 

.  ,i;ii.->7 

.  .CdOl 

9.7.'i025 
.7.502S 
.7.5(131 
.7.5033 

.56-.'67 
.56-i70 
..50274 
.56'J77 

9.75192 
.75195 
.75197 
.7,5200 

.66483 
.56487 
.56490 
.56494 
.56497 
.66501 
.56505 
.66508 

12 
11 

10 
<l 

s 

6 
5 
4 
3 

; 

0 

+    W 

53 
54 
55 

9.74.532 
.74535 
.74.538 
.74540 

.55631 
.55635 
.55638 
.55642 

9.74701 
.74704 

.7470C, 
.74:(i'i 

..MH4.S 
..W852 
.ri5.S.»5 
..-•.■>s.-|9 

'.iriMcii 

.74S72 
,7IS7I 

.."i«0C5 
.,56068 
..56072 
..-.6075 

9.7.5036 
.7.5039 
.75012 
7.5(145 

..56-J81 
.56-285 
..56-iS8 
.56-J92 

9.75-203 
.7.5-206 
.7,5208 
.7,5211 

+    14' 

57 
58 
69 

9.74.543 
.74546 
.74549 
.745.52 

.5.^646 
.55649 
.55653 
.55657 
.55660 

9.747  1: 
.747  1 .'. 
.74718 
.74720 

9.74723 

..">.")m;.' 

..•MS(i(i 

.55870 
.55873 
.65811 

7  1'->~:; 
.74886 
.74.'<,K,S 

..'>(il)79 
..■.6(IS3 
.560H6 
.56090 
.56093 

9  7.5047 
.7.50.50 
.7.50.53 
7,50.56 

977,5059 

.56296 
..56299 
.56303 
..56.306 
.56:tl0 

9.7,5214 
.7,5217 
.75-220 
.75222 

9.7,'i-2'25 

.56512 
.56516 
.56519 
.56523 
.56526 

+  w 

9.74554 

9.74891 

/7*  34'" 

J7A  33"' 

nhSim 

; r'' .,■;'■' 

11  >>  .?(;'" 

TABLE  45. 
Haversines. 
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s 

6&  ^Om 

97°  Sr 

6h  Sim 

97°  45' 

eh  szm 

98°  0' 

6ft  SSrn  98°  15' 

6ft  34"' 

98°  30' 

s 

Log.  Hav. 

Xat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

0 
1 

2 
3 

9.75225 
.75228 
.75231 
.75233 

.56526 
.56530 
.56534 
.56537 

9.75391 
.75394 
.75396 
.75399 

9.75402 
.75405 
.7.5407 
.7.5410 

.56743 
.56746 
.56750 
.56753 
.56757 
.56761 
.56764 
.56768 

9.75556 
.75559 
.75561 
.75564 

.56959 
.56962 
.56966 
.56969 
.56973 
.56977 
.56980 
.56984 

9.75720 
.75723 
.75726 
.75729 

.57175 
.57178 
.57182 
.57185 

9.75884 
.75887 
.75889 
.75892 

9.75895 
.75898 
.75900 
.75903 

.57390 
.57394 
.57398 
.57401 
.57405 
.57408 
.57413 
.57416 

60 
59 
58 
,57 
66 
5f 
54 
53 

+   1' 

5 
6 

7 

9.7523(i 
.75239 
.75242 
.75244 

.56541 
.56544 
.56548 
.56553 

9.75567 
.75570 
.75572 
.75575 

9.75731 
.75734 
.75737 
.75739 

.57189 
.57193 
.57196 
.57300 

+  3' 
9 
10 
11 

9.7.5247 
.75250 
.75253 
.75256 

.56555 
.56559 
.36563 
.56566 

9.75413 
.75416 
.75418 
.7.5421 

.56771 
.56775 
.56779 

.56783 

9.7.5.578 

.7,5581 
.75,583 
.75586 

.56987 
.56991 
.56994 
.56998 

9.75742 

.75745 
.75748 
.75750 

.57203 
.57207 
.57211 
.57214 

9.75906 
.75908 
.75911 
.75914 

.57419 
.57433 
.57436 
.57430 

5i 
51 
50 
49 

+  3' 
13 
14 
15 

9.75258 
.75261 
.75264 
.75267 

.56570 
.56573 
.56577 
.56580 
.56584 
.56588 
.56591 
.56595 

9.75424 
.75427 
.7.5429 
.75432 

9.75435 
.75438 
.75440 
.75443 

.56786 
.56789 
.56793 
.56797 
.56800 
.56804 
.56807 
.56811 

9.75,589 
.75592 
.75594 
.75.597 

9.75600 
.75603 
.75605 
.75608 

.57003 
.57005 
.57009 
.57013 
.57016 
.57020 
.57023 
.57027 

9.75753 
.75756 
.75759 
.75761 

.57218 
.57221 
.57225 
.57229 

9.75917 
.75919 
.75922 
.75925 

.57434 
.57437 
.57441 
.57444 
.57448 
.57453 
.57455 
.57459 

4S 
41 
46 
45 
44 
43 
42 
41 

+  4' 

n 

IS 
19 

9.75269 
.75272 
.7.5275 
.75278 

9.75764 
.75767 
.75770 
.75772 

.57333 
.57236 
.57339 
.57343 

9.75927 
.7.5930 
.75933 
.7.5936 

+  5' 

5.J 

9.7.5280 
.75283 
.75286 
.75289 

.56598 
.56603 
.56606 
.56609 

9.75446 
.7.5449 
.75452 
.7.54,54 

.56815 

.56818 
.56833 
.56835 

9.75611 
.75614 
.75616 
.75619 

.57031 
.57034 
.57038 
.57041 

9.75775 
.75778 
.75780 
.75783 

.57347 
.57350 
.57354 
.57257 

9.7593S 
.75941 
.75944 
.75947 

.57463 
.57466 
.57470 
.57473 

40 
39 
3S 
37 

+  6' 

25 
26 
21 

9.75291 
.75294 
.7.5297 
.75300 

.56613 
.56616 
.56630 
.56634 

9,75457 
.7.5460 
.75463 
.75465 

.56829 
.56833 
.56836 
.56840 

9.75622 

.75625 
.75627 
.75630 

.57045 
.57049 
.57052 
.57056 

9.75786 
.75789 
.75791 
.75794 

.57261 
.57265 
.57268 
.57373 

9.75949 
.75952 
.75955 
.75957 

.57477 
.57480 
.57484 

.57488 

36 
36 
34 
33 

+    r 

29 
SO 
SI 

9.75303 
.75305 
.75308 
.7.5311 

.56637 
.56631 
.56634 
.56638 

9.75468 
.7.5471 
.75474 
.7.5476 

.56843 
.56847 
.56851 
.56854 

9.7,5633 
.75636 
.75638 
.75641 

.57059 
.57063 
.57067 
.57070 

9.7.5797 
.75800 
.75802 
.75805 

.57375 
.57379 
.57383 
.57386 

9.75960 
.75963 
.75966 
.75968 

.57491 
.57495 

.57498 
.57503 

32 
31 
SO 
29 

+  8' 
33 
34 
35 

9.75314 
.75316 
.75319 
.75322 

.56643 
.56645 
.56649 
.56653 

9.7.5479 
.7.5482 
.7.5485 
.7,5487 

.56858 
.56861 
.56865 
.56869 

9.75644 
.75646 
.75649 
.75652 

.57074 
.57077 
.57081 
.57085 

9.7.5808 
.75810 
.75813 
.7,5816 

.57390 
.57393 
.57397 
.57301 

9.75971 
.75974 
.75976 
.7.5979 

.57506 
.57509 
.57513 
.57516 
.57530 
.57534 
.57537 
.57531 

23 
27 
28 
25 
24 
23 
22 
21 

+  9' 

37 
38 
39 

9.75325 
.75327 
.75330 
.75333 

.56656 
.56660 
.56663 
.56667 

9.75490 
.7.5493 
.75496 
.7,5498 

.56873 
.56876 
.56879 
.56883 

9.756-55 
.75657 
.75660 
.7.5663 

.57088 
.57092 
.57095 
.57099 

9.75819 
.75821 
.75824 
.7.5827 

.57304 
.57308 
.57311 
.57315 

9.7.5982 
.75985 
.75987 
.75990 

+  W 

41 
42 
43 

9.75336 
.7.5338 
.7.5341 
.7.5344 

.56670 
.56674 
.56678 
.56681 

9.7.5501 
.75-504 
.75507 
.75.509 

.56887 
.56890 
.56894 
.56897 

9.75666 
.75668 
.75671 
.75674 

.57103 
.57106 
.57110 
.57114 

9.7,5830 
.75832 
.75835 
.7.5838 

.57318 
.57322 
.57326 
.57329 
.57333 
.57337 
.57340 
.57344 

9.7.5993 
.7.5995 
.75998 
.76001 

9.76004 
.76006 
.76009 
.76012 

.57534 
.57538 
.57541 
.57545 
.57549 
.57553 
.57556 
.57559 

20 
19 
IS 
17 
16 
15 
14 
13 

+  11' 

•47 

9.7.5347 
.7.5350 
.75352 
.75355 

.56685 
.56689 
.56693 
.56696 

9.7.5512 
.75515 
.75518 
.75520 

.56901 
.56905 
.56908 
.56912 

9.75677 
.75679 
.75682 
.75685 

.57117 
.57131 
.57134 
.57128 

9.7,5840 
.75843 
.75846 
.75849 

+  12' 

SO 
57 

9.75358 
.7.5361 
.7.5363 
.75366 

.56699 
.56703 
.56707 
.56710 

9.7.5.523 

.75.526 
.75529 
.7,5531 

.56915 
.56919 
.56923 
.56926 

9.7,5688 
.75690 
.75693 
.75696 

.57131 
.5713.5 
.57139 
.57142 

9.7.5851 
.7,5854 
.75857 
.7,5859 

.57347 
.57351 
.57355 
.57358 

9.76014 
.76017 
.76020 
.76023 

9.7602.5 
.76028 
.76031 
.76033 

.57563 
.57567 
.57570 
.57574 
.57577 
.57581 
.57585 
.575SS 
.57592 
.57595 
.57599 
.57603 
.57606 

12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
~1 
0 

+  13' 

53 
54 
55 

9.75369 
.75372 
.75374 
.7.5377 

.56714 
.56717 
.56731 
.56735 

9.75,534 
.7.5-537 
.75540 

.7,5542 

.56930 
.56933 
.56937 
.56941 
.56944 
.56948 
.56951 
.56955 

9.75698 
.75701 
.75704 
.75707 

9.7,5709 
.7-5712 
.75715 
.7-5718 

.57146 
.57149 
.57153 
.57157 

9.7.5862 
.75865 
.75868 
.7.5870 

.57362 
.57365 
.57369 
.57373 
.57376 
.57380 
.57383 
.57387 
.67390 

+  U' 

57 
5« 
59 

9.75380 
.75383 
.75385 
.75388 

.56738 
.56732 
.56735 
.56739 

9.7.5545 
.75548 
.75.550 
.75553 

.57160 
.57164 
.57167 
.57171 
.57175 

9.75873 
.7,5876 
.75879 
.75881 

9.75884 

9.76036 
.76039 
.76041 
.76044 

9.76047 

+  15' 

9.75391 

.56743 

9.75556 

.56959 

9.7.5720 

nh 

asm 

17h 

2Sm 

/7ft 

27m 

nh  26m 

nh  25m 
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1 

'ABLE  -l.-i. 
Ilaversincs. 

!»  «"•  W  45' 

6h  sem  99°  0' 

6»  STn  99°  15' 

6h  ssm  9»°  30' 

6»  S9m  99°  45' 

3 

3    u 

)f .  H»v. 

Sst.  B*T. 

Log.  n«T. 

Nat.  Hsv. 

Log.  Hav. 

N'at.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

0         it 

7(;<Hr 

7*>0.j0 

7t;ii.".2 

.57606 
.57610 
.57613 
.57617 

9  7<5:09 

.7<;l'12 
.76215 
.76217 

.57822 
.57825 
.57829 
.57833 

9.76371 
.76373 
.76376 
.76379 

.58037 
.58041 
.58044 
.58048 

9.76-531 
.76534 
.76537 
.76539 

.58252 
.58256 
.58260 
.58263 
.58267 
.58270 
.58274 
.58277 
.58281 
.58285 
.58288 
.58292 

9.76691 
.76694 
.76697 
.76699 

.58467 
.58471 
.58475 

..5847S 

60 
59 
oS 

~66' 
55 
54 
.5.? 

51 
50 
49 

47 
4ii 
45 
44 
4.* 
4J 
41 
M> 
S9 
3S 
S7 
S6 
S5 
34 
33 

+   1'  !' 

5 

6 

7 

+  2'  ;i 

9   . 
10 
11 

7 'I'M, 11 

:i;i>7i 
7111177 

.57621 
.576-.'4 
.57628 
.576.11 
.57635 
.57639 
.57642 
.57646 

9.76220 

.76223 

.7622S 
9.76231 
.76233 
.76236 
.76239 

.57836 
.57840 
.57843 
.57*47 
.57850 
.57854 
.578.58 
.57861 

9.76;J31 
.763S4 
.76387 
.76389 

9.76392 
.76395 
.76397 
.76400 

.58051 
.58055 
.58059 
.58062 
.58066 
.58069 
.58073 
.58077 

9.76542 
.76545 
.76.547 
.76.5.50 

9.76.553 
.76555 
.765.58 
.76561 

9.76702 
.76705 
.76707 
.76710 

.58482 
.58485 
.58489 
.58493 

9.76713 
.76715 
.76718 
.76721 

.58496 
.58500 
.58503 
.58507 

+      V     9 
IS 
14 
15 

7mi::) 

7ii'^.'i 

7i;<ws 

.57619 
.57653 
.57656 
.57660 

;».7t;21l 

.:(;2ii 

.7i;2!7 

.7i;-_',-,o 

.57865 
.57HC8 
.57S72 
.57876 

9.76403 
.76405 
.76408 
.76411 

.58080 
.58084 
.58087 
.58091 

9.76563 
.76566 
.76569 
.7657 1 

.58295 
.58299 
.58303 
.58306 

9.76723 
.76726 
.76729 
.76731 

.58510 
.58514 
.58518 
.58521 
.58525' 
.58528 
.58532 
..58536 
.58539 
.58543 
.58546 
.58550 
.58553 
.58557 
.58561 
.58564 

+      t      9 

17 
18 
19 

7i;(i:m) 
7ti(i9:t 
7i;n9i) 
7i;i>'i>< 

.57664 
.57667 
.57671 
.57675 
.57678 
.57682 
.57685 
.57689 
.57692 
.57696 
.57700 
.57703 

9.762.')2 
.76255 
.7625S 
.762(50 

9.762hT 
.76266 
.76268 
.76271 

9.76271 
.76276 
.76279 
.76282 

.57879 
.57883 
.57886 
.57890 
.57894 
.57897 
.57901 
.57904 
.57908 
.57911 
.57915 
.57919 

9.76414 
.76416 
.76419 
.76422 

.58095 
.58098 
.58102 
.58105 

9.76574 
.76577 
.76579 
.76.582 

9.76585 
.76587 
.76590 
.76593 

.58310 
.58313 
.58317 
.58321 
.58324 
.58328 
.58331 
.58335 

9.76734 
.76737 
.76739 
.76742 

+    y   9 
♦/ 

71)101 
7G1(M 
7G106 
76109 
7G112 
76115 
76117 
76120 

9.76424 

.76427 
.76430 
.7r,432 

.58109 
.58112 
.58116 
.58120 

9.76745 

.76747 
.767.50 
.767.53 
9.767.55 
.767.58 
.76761 
.76763 

+   6'  9 

f.5 
f6 

9.76435 
.76438 
.76440 
.76443 

.58123 
.58127 
.58130 
.58134 

9.76.595 
.76598 
.76601 
.76603 

.58338 
.58342 
.58346 
.58349 

+   7'  9 
!^ 
SO 
SI 

7611'3 
76125 
76128 
76131 

.57707 
.57710 
.57714 
.57718 

9.76285 
.762.><7 
.76290 
,76293 

.57922 
.57926 
.57029 
.57933 

9.76446 
.76448 
.76451 
.764.54 

.58138 
.58141 
.58145 

.58148 

9.76606 
.76609 
.76611 
.76614 

.58353 
.58356 
.58360 
.58364 

9.76766 
.76769 
.76771 
.76774 

.58568 
..58571 
.5S.">7."> 
..■>s.'i79 

St 

.^! 

,!l 

21 
iO 
19 
IS 
17 
Hi 
15 
14 
l.i 
1} 
11 
111 
'.) 

i'< 

+   8'  9 

.W 
+   f  9 

s:i 

76134 
76136 
76139 
76142 
76144 
76147 
76150 
76152 
76155 
761->8 
76161 
76163 
71.11;.; 
7t;i69 
76171 
76174 

.57721 
.57725 
.57728 
.57732 
.57736 
.57730 
.57743 
.57746 

9.76296 
.7629,S 
.76301 
.76303 

9.76306 
.76309 
.76311 
.76314 

.57937 
.57940 
.57944 
.57947 
'.57951 
.57955 
.57958 
.57962 

9.76456 
.76459 
.76462 
.71)464 

9.76467 
.76470 
.76473 
.76475 

.58152 
.58156 
.58159 
.58163 
.58166 
.58170 
.58173 
.58177 

9.76617 
.76619 
.76622 
.76625 

.58367 
.58371 
.58374 
.58378 
.58381 
.58385 
.58389 
.58392 

9.76777 

.7(i7^.' 
.767^4 

.5s.">s-; 

.5s.')S6 
..".v"iS!t 
..■.S.V13 

...■-."iiii; 
.5^(;iMi 

..VS604 
.5S607 
..VsKll 
.58014 
..58618 
.58622 
.58625 
..58629 
.58632 
.586.'IG 
.58639 
..W643 
.,iN6«7 
.SSfMO 
..58654 
.5S6.-.; 
..5S661 
..">S(i65 

9.76627 
.76630 
.76633 
.76635 

9.76787 
.76790 

.767!I2 

+  10-  9 

4/ 

■ii 
4t 

+  li-  9 

■<.; 

46 
47 

.57750 
.57753 
.57757 
.57701 
.57764 
.57768 
.57771 
.57775 
.57779 
.57782 
.57786 
.57789 
.57793 
.57797 
.57800 
..■■.:srt4 

.  ,  - .  1 

.578U 
.47822 

i4'» 

9.76317 
76320 
.76322 
76325 
9".7(i328 
.76330 
.76333 
.76336 
976'3l>t 
76341 
7i.:mi 
.7i;;',n; 

":;;:;^^ 

.76:i,-,i 
'.1  ,(,.;,  1 

.57965 
.57969 
.57973 
.57976 
.57980 
.57983 
.57987 
.57990 
.57994 
.57998 
..•iSOOl 
.."iHt»05 
.5S0IH 

..vsorj 

..ISO  16 

.".sni<t 

.'iMl.llI 

..'.S034 
.J,S03J 

9.76478 
.76481 
.764S3 
.764S6 

.58181 
.58184 
.58188 
.58191 
.58195 
.58199 
.58202 
.58206 
.58209 
.58213 
.58217 
.58220 
.58224 
.58227 
.58231 
.58234 

9.76638 
.76641 
.76643 
.76646 

9.76649 
.76651 
.76654 
.76657 

.58396 
.58399 
.58403 
.58407 
.58410 
.58414 
.58417 
..58421 
.58424 
.5.8428 
.58432 
.58435 
.58439 
.5.H412 
..58446 
.58450 

a.7i;7!i,s 

.76800 
.76803 
.76806 

9.7680.H 
.76811 
.76814 
.76816 

9.71.819 
.76,»*22 
.76824 
.7ti827 

9.76830 
.76832 
.76835 

.76^;:t>i 

9.764H9 
.76491 
.76494 
.76497 

9.76499 
.76502 
.76505 
.76507 

9.76510 
.76513 
.76515 
-.;-,Iy; 

1 
:.  . -^  .  ;i 

+  12'  9 

49 

.i/ 

76 1;  7 
76179 
7c;|VJ 
761>5 
76l^s 

7-.r.»o 

7i;i!M 

7i..'0i) 
76209 

9.76659 
.76662 
.76665 
.76667 

9.76670 
.76673 
.76675 
.7667.S 

+  IS'   9 

•S-J 
5.5 

+  M-   ■ 

57 

5,*r 
.".a 
+  15'  t» 

..■.^••.^s 

..'.^••42 
..■>s;45 
.5s;4» 

:i.7i;i;^i 
.71.1;^:! 
.<'i;i;sii 

SI  7(.i,9l 

.58453 
..58457 

.58460 
..W464 
.58467 

9.7i;m.> 

.76S1:; 
.7HM.'. 

.7(;8i^ 
1»;7(;^M 

17» 

.."(SGBS 
.5S63I 

..">s(i;.i 
..-.scjn 

..■.8G.S2 

SO^" 

4 
.1 

1 
0 
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6h40tn 

100°  0' 

6ft  4lm 

100°  IS' 

e'h  4tm  100°  30' 

6h4Sm 

100°  45' 

ghW" 

101°  0' 

3 

Log.  Hav 

Nat.  Hav 

Log.  Hav 

Nat.  Hav 

Log.  Uav 

Nat.  Uav 

Log.  Hav 

Nat.  Hav 

Log.  Uav 

Xat.  Hav 

0 

1 

~3 

9.76851 
.76853 
.76856 
.76859 

.58683 
.58686 
.58690 
.58693 

9.77009 
.77012 
.77015 
.77017 

.58897 
.58901 
.58904 
.58908 

9.77167 
.77170 
.77173 
.77175 

.59113 
.59115 
.59119 
.59133 

9.77325 
.77327 
.77330 
.77333 

.59326 
.59330 
^9333 
.59337 

9.77481 
.77481 
.77486 
.77489 

.59540 
.59544 
.59548 
.59551 

60 

59 
5S 
57 

+    r 

5 

6 

9.76861 
.76864 
.76867 
.76869 

.58697 
.58700 
.58704 
.58707 

9.77020 
.77023 
.77025 
.77028 

9.77031 
.77033 
.77036 
.77038 

9.77041 
.77044 
.77046 
.77049 

9:77052 
.77054 
.77057 
.77000 

9.77002 
.77065 
.77067 
.77070 

.58911 
.58915 
.58919 
.58933 
.58936 
.58939 
.58933 
.58937 
.58940 
.58944 
.58947 
.58951 
.58954 
.58858 
.58963 
.58965 
.58969 
.58973 
.58976 
.58979 

9.77178 
.771S1 
.77IS3 
.77186 

9.77188 
.77191 
.77194 
.77190 

9.77199 
.77202 
.77204 
.77207 

.59136 
.59130 
.59133 
.59137 
.59140 
.59144 
.59148 
.59151 
.59155 
.59158 
.59163 
.59165 

9.77335 
.77338 
.77340 
.77343 

9.77346 
.77348 
.77351 
.77353 

.59340 
.59344 
.59348 
.59351 

9.77492 
.77494 
.77497 
.77499 

9.77.502 
.77505 
.77.507 
.77510 

9.77512 
.77515 
.77518 
.77520 

9777523 
.77525 
.77528 
.77531 

"9.77533 
.77530 
.77538 
.77541 

.59555 
.59558 
.59563 
.59565 
.59569 
.59573 
.59576 
.59580 
.59583 
.59587 
.59590 
.59591 
.59598 
.59601 
.59605 
.59608 

56 
55 

54 
53 
52 
51 
50 
49 
4S 
47 
46 
45 
44 
43 
42 
41 

+     V 
9 
10 
11 

9.76872 
.76875 
.76877 
.76880 

9.76883 
.76885 
.76888 
.76891 

.58711 
.58714 
.58718 
.58733 
.58735 
.58739 
.58733 
.58736 
.58740 
.58743 
.58747 
.58750 

.59355 
.59358 
.59362 
.5936.5 
.59369 
.59373 
.59376 
.59380 
.59383 
.59387 
.59391 
.59394 
.59398 
.59401 
.59405 
.59408 

+  3' 

IS 

u 

15 

9.77356 
.77359 
.77361 
.77304 

+   4' 

i7 

IS 
19 

9.76893 
.76896 
.76898 
.76901 

9.77209 

.77212 
.77215 
.77217 
9.77220 
.77223 
.77225 
.77228 

.59169 
.59173 
.59176 
.59180 
.59183 
.59187 
.59190 
.59194 

9.77366 
.77369 
.77372 
.77374 

9.77377" 
.77380 
.77382 
.77385 

9.77387 

.77390 

1  -.77393 

.77395 

+      5' 
21 

^.' 

23 

9.76904 
.76906 
.76909 
.76912 

.58754 
.58758 
.58761 
.58765 

.59613 
.59615 
.59619 
.59633 

40 
39 
33 
37 

26 

9.76914 
.76917 
.76920 
.76922 

.58768 
.58773 
.58776 
.58779 

9.77073 
.77075 
.77078 
.77081 

.58983 
.58987 
.58990 
.58994 

9.77230 
.77233 
.77236 
.77238 

.59198 
.59301 
.59305 
.59308 

.59412 
.59416 
.59419 
.59423 

9.77544 
.77540 
.77549 
.77551 

.59626 
.59630 
.59633 
.59637 

36 
35 
34 
33 

+    r 

29 
30 
31 

9.76925 

.76928 
.76930 
.76933 

.58783 
.58786 
.58790 
.58793 

9.77083 
.770S6 
.77089 
.77091 

.58997 
.59001 
.59005 
.59008 

9.77241 
.77243 
.77246 
.77249 

.59313 
.59315 
.59319 
.59333 

9.77398 
.77400 
.77403 
.77406 

.59436 
.59430 
.59433 
.59437 

9.77554 
.77557 
.77559 
.77.502 

9.77564 
.77567 
.77570 
.77572 

9.77575 
.77577 
.77580 
.77583 

.59640 
.59644 
.59648 
.59651 
.59655 
.59658 
.59662 
.59665 

32 
31 
30 
29 
2S 

~26 

+     8' 
33 
34 
35 

9.76936 
.76938 
.76941 
.76943 

.58797 
.58801 
.58804 
.58808 
.58811 
.58815 
.58818 
.58833 

9.77094 
.77090 
.77099 
.77102 

9.77104 
.77107 
.77110 
.77112 

.59013 
.59015 
.59019 
.59033 

9.77251 

.77254 
.772.57 
.772.59 

.59236 
.59230 
.59233 
.59237 
.59340 
.59344 
.59348 
.59351 

9.77408 
.77411 
.77413 
.77416 

.59440 
.59444 
.59448 
.594;>1 

+     9' 

37 
3S 
39 

9.76946 
.76949 
.76951 
.76954 

.59036 
.59030 
.59033 
.59037 

9.77262 
.77264 
.77267 
.77270 

9.77419 
.77421 
.77424 
.77427 

.59455 

.59458 
.59463 
.59465 
.59469 
.59473 
.59476 
.59480 

.59669 
.59673 
.59676 
.59680 
.59683 
.59687 
.59690 
.59694 
.59697 
.59701 
.59705 
.59708 
.59713 
.59715 
.59719 
.59733 
.59736 
.59730 
.59733 
.59737 
.59740 
.59744 
.59747 
.59751 
.59755 

24 
23 
22 
21 
20 
19 
IS 
17 
16 
15 
14 
13 
12 
11 
10 
9 
S 
7 
6 
5 

3 

1 
0 

+    10' 

41 

9.76957 
.76959 
.76962 
.70965 

.58836 
.58839 
.58833 
.58836 
.58840 
.58843 
.58847 
.58851 

9.77115 
.77117 
.77120 
.77123 

9.77125 
.77128 
.77131 
.77133 

.59040 
.59044 
.59047 
.59051 

9.77272 
.77275 
.77278 
.77280 

.59355 
.59358 
.59363 
.59265 

9.77429 
.77432 
.77434 
.77437 

9.77585 
.775S.H 
.77590 
.77593 

+    11' 

45 
46 
47 

9.76967 
.76970 
.76972 
.76975 

.59055 
.59058 
.59063 
.59065 

9.77283 
.77285 
.77288 
.77291 

.59269 
.59273 
.59276 
.59280 
.59383 
.59287 
.59290 
.59394 
.59398 
.59301 
.59305 
.59308 
.59313 
.59315 
.59319 
.59333 

9.77440 
.77442 
.77445 
.77447 

9.774-50 
.774.53 
.77455 
.77458 

.59483 
.59487 
.59490 
.59494 

9.77.596 
.77598 
.77601 
.77603 

+  13' 

49 
50 
51 

9.76978 
.76980 
.76983 
.76986 

.58854 

.58858 
.58861 

.58865 

9.77136 
.77139 
.77141 
.77144 

.59069 
.59073 
.59076 
.59080 

9.77293 
.77296 
.77298 
.77301 

.59498 
.59501 
.59505 
.59508 
.59513 
.59515 
.59519 
.59533 
.59536 
.59530 
.59533 
.59537 
.59540' 

9.77606 
.77609 
.77611 
.77014 

9.77616 
.77619 
.77022 
.77624 

9.77627  i 
.77629  1 
.77632 
.77634 

9.77037 

+    13' 

53 
54 
55 

+    14' 

57 
5S 
59 

9.709S8 
.70991 
.76994 
.70996 

.58869 
.58873 
.58876 
.58879 

9.77140 
.77149 
.77152 
.77154 

.59083 
.59087 
.59090 
.59094 

9.77304 
.77306 
.77309 
.77312 

9.77460 
.77403 
.77460 
.77468 

9.77471 
.77473 
.77476 
.77479 

9.76999 
.77002 
.77004 
.77007 

.58883 
.58886 
.58890 
.58894 

9.77157 
.77160 
.77162 
.77165 

.59097 
.59101 
.59105 
.59108 
.59113 

9.77314 
.77317 
.77319 
.77322 

9.77325 

+    15' 

9.77009 

.58897 

9.77167 

.59336 

9.77481  1 
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17h 
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6^45" 

101°  15' 

6h  46m  101°  30' 

6»  47^  101°  45' 

6h4Sm 

102°  0' 

6»4i"" 

102°  15' 

s 

Log.Uar 

Nat.  Ilav 

Log.nav 

Nat.  nav 

Lor.  nav. 

Nat.  Ilav 

Log.  Uav 

Nat.  Hsv 

Log.  nav. 

Nat.  nav 

0 

9.77M7 

.59755 

9.77792 

.59968 

9.77947 

.60182 

9.78101 

.60396 

9.782.54 

.60609 

60 

1 

.77040 

.59758 

.77795 

.59972 

.77949 

.60185 

.78103 

.60399 

.78256 

.60612 

59 

t 

.77642 

.5976? 

.77797 

.59976 

.77952 

.60189 

.78100 

.60403 

.782-59 

.60616 

.■j.^f 

s 

.7764.1 

.59765 

.77800 

.59979 

.779.54 

.60193 

.78108 

.60406 

.78201 

.60620 

.i7 

+  1^ 

9.77647 

.59769 

9.77803 

.59983 

9.77957 

.60196 

9.78111 

.6M10 

9.78204 

.60623 

Sti 

& 

.77650 

.59773 

.7780.5 

.59986 

.77960 

.60200 

.78113 

.60414 

.78266 

.60627 

55 

6 

.776.53 

.59776 

.77.«t08 

.59990 

.77902 

.60203 

.78116 

.6M17 

.78269 

.60630 

54 

7 

.776.D.5 

.59779 
U>9783 

.77810 
"9.77813 

•59993 

..S9997 

.77905 
9.77%7  ' 

.60207 
.60211 

.78118 
9.78121 

.60420 
.60424 

.78271 
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.60634 
.60637 
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5  J 
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9 
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.77S15 
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.60214 

.78124 

.60428 
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51 
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.7700:5 

.59790 

77S1S 

.60004 

.77972 

.60218 

.78120 

.60431 

.78279 

.60644 

511 

11 

.77600 
9.77608 

.59794 
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.77.^21 
9.77823 

.60008 
.60011 

.77975  , 
9.7797S"i 

.60221 
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.78129 
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.60435 
.60438 
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.60648 
.60652 

49 
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13 

.77671 

.59801 

.77826 

.60015 
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.60442 

.78287 
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U 

.77673 

.59804 

.77828 

.60018 

.77983 

.60232 

.78136 

.60445 

.78289 
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15 

.77676 
9.77679 

.59808 
.59812 

.77.S31 
9.77834" 

.60022 
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9.77988  1 
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.60669 
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18 

.77684 

.59819 

.77839 

.60033 

.77993 
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.78147 
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19 
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9.7768'J 

.59822 
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9.77844 
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.7.S013  1 

.60275 

.78107 

.604,88 

.78320  , 

.60701 

S4 

!7 

.77707 
9.777U) 

«ro85i 

.59854 

.77,'i02 
9.77804 

.60065 
.60068 

.7,8016  1 
9.78019  1 

.60278 
.60282 

.78170 
9.78172 

.60492 
.60495 

.78322  1 
9.7,1325, 

.60705 
.60708 

■i.' 

+    r 

i9 

.77711! 

.59858 

.77.107 

.60072 

.78021 

.60285 

.78175 

.60499 

.78327  1 

.60712 

SI 

30 

.7771.-. 

.59861 

.77870 

.60075 

.78024 

.60289 

.78177 

.60502 

.78.3.30  ! 

.60715 

Si) 

31 

.77717 
9.77720 

.59865 
..WS69 

.77872 
9.77875 

.60079 
.60082 

.78026 
9.78029  1 

.60292 
.60296 

.78180 
9.78182" 

.60506 
.60509 

.78332  1 
9.78335  1 

.60719 
.60723 

^r~8- 

33 

.77723 

.59872 

.77877 

.600,86 

.78031  1 

.60300 

.78185 

.60513 

.78,3,38  1 

.60726 

'~ 

34 

.7772-1 

.59876 

.77ssn 

.60090 

.7,8034  1 

.60303 

.78187 

.60.516 

.78340  ' 

.607.30 

J,; 

35 

.77728 
9.77730" 

.59879 
.59S>*:{ 

.77>>^2 

.60093 

.78037  ! 

.60307 

.78190 

.60.520 

.78:!!:! 
!l.7-  ■.!'> 

.607.%3 
.60737 

':T 

+      V 

!•  77^-'i 

.00097 

9.78039  t 

.60.110 

9.78192 

". 60.524 

S7 

.77733 

.598S0 

.77n>s 

.60100 

.78042 

.60314 

.78195 

.6a5?7 

. 7^3  is 

.60710 

J.J 

3S 

.7773.5 

.59890 

.77MIII 

.60101 

.78044 

.6a317 

.78198 

.60531 

.7s:',",it 

.00744 

39 

.77738 
9.77741 

.5989 i 
.59897 

;i  77MI5 

.60107 
.60111 

.7,8047 
9.78049 

.60321 
.60324 

.78200 

.60;531 

.7s '.'-.; 

.00747 

:i 

+    KK 

9.78203 

.60.538 

9.7s  -,  . 

.00751 

:'i 

41 

.77743 

.59901 

.77.'<!tS 

.60114 

.78052 

.60328 

.78205 

.60511 

.607.5.5 

.':' 

4i 

.77740 

.59904 

.77<HtO 

.60118 

.78054 

.603.32 

.7820S 

.6054.5 

.7s:!i;() 

.607.58 

l< 

43 
+  11^ 

.7774S 

.59908 

.77".H)t 

.60122 

.78057 

.603.15 
.60.139 

.78210 

.60.518 

.7s,',i;:; 

.60762 

;r 

9.77751 

.59911 

9.77iH»0 

.60125" 

9.780(i0{ 

9.78213 

.60.5.52 

!i  7^  ;ii'' 

.6076.5 

;•. 

4.5 

.77754 

.59915 

.77!»OS 

.60129 

.7.8062 

.00312 

.78215 

.6a5.56 

7s  ;i;s 

.60769 

;; 

4r, 

.77750 

.59919 

.77911 

.60132 

.7,8005 

.60316 

.7,8218 

.60.5,59 

,7s;71 

.60772 

/ ; 

.«7 

.777-59 
9.77701 

.59922 
.59926 

.77913 
9.77910 

.60136 
.60139 

.78007  1 
9.7.'i07O"' 

.60.349 
.60.153 

.78221 

.60561 

.60776 

;.; 

+  W 

9.7,8223 

.6050r. 

',1 . 7  s  '.  7 1 . 

.60779 

";.■ 

49 

.77764 

.59929 

.7791S 

.60143 

.78072 

.60.X56 

.78220 

.60570 

7^.;~s 

.60783 

/.' 

SO 

.77766 

.59933 

.77921 

.60146 

.7.'<075 

.60360 

7S2"8 

.60571 

.7s;sl 

.60710 

1<> 

SI 

.77709 

.599.38 

.7792) 

.601.50 

.7S077 

.60.361 

.7S231 

.60577 

.60790 

9 

+    13' 

9.77772 

.59910 

'.1  77!iji. 

.001.54 

!i  7MISII 

.60.107 

'1 7sL';i 

.60.510 

9.7s  >,; 

.60794 

~   ^ 

53 

.77771 

.599  l.l 

77'i:"i 

.60l.>7 

7^0s  ', 

.00371 

.7sj:ii; 

.00581 

.60797 

7 

54 

.r,m  1 7 

TV'M 

.60161 

.  7  ><l  IS  'i 

.00371 

.7sL*:N 

.60588 

.7S,!!il 

.60801 

6 

5.5 

.  .  "1.1 

.00161 

.7.S08S 

.60.!7S 

.7',jn 

.60.591 

.7s:;!i : 

.60104 

5 

+  w 

,  1 . 

.00168 

9.78090 

.60  l> ! 

ii  7s,'|:!  , 

.60595 

<l  7s:;;i,, 

.60108 

f 

57 

.  .  "T.- 

.00171 

.780<)3 

.60385 

.7>jii; ' 

.60598 

"  .7,83IIS 

.60811 

.1 

5S 

..V.WOI 

/ ".  •'•  J 

.60175 

.78095 

.60388 

.7S24'.I 

.60602 

.78401 

.60815 

_> 

59 

.777110 

.59n«.s 

.60179 

.78098 

.60392 

.78251 

.60605 

.78404 

.60818 

7 

4-  15' 

9.77792 

.5990S 

'.•77. '17 

.60182 

9. 78101" 

.60396 

9.7.v2.i4  1 

.60609 

9.7,1400  1 

.60822 

0 

;7» 

14" 

;:» 

;.?"• 

77*  /.'■■•. 

77* 

urn 

J7»  J 

Om 

TABLE  45.                 [Page  893 
Havereines. 

3 

6A  50m  102°  30' 

6"  5im  102°  45' 

6*  52m  103°  O'  | 

6h  5Sm  103°  15'  1  6f>  54'n  103°  30'  | 

s 

Lot;.  Ilav.;  N'at.  Ilav. 

Hav.Log.  1  Xat.  Ilav. 

Log.  Hav. 

Nat.  Hav. 

Lor.  Ilav. 

Nat.  Hav. 

Log.  Hav.  Nat.  Hav.l 

0 

1 
s 

9.:.'^40G  1 
.78409 
.78411 
.78414 

.60823 
.60825 
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.61704 
.61708 
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.78882 
.78884 
.78887 

.61488 
.61492 
.61495 
.61499 

9.79029 
.79031 
.79034 
.79036 

+      3' 

13 

u 
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.78742 
.78744 
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.78006 
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.61311 
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.61733 
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.60897 
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.78616   .61116 

9.787.59 
.78762 
.78764 
.78767 

9.78769 
.78772 
.78774 
.78777 

.61318 
.61322 
.61325 
.61329 
.61333 
.61336 
.61340 
.61343 

9.78909 
.78912 
.78914 
.78917 

9.78919 
.78922 
.78924 
.78927 

.61531 
.61534 
.61538 
.61541 
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.79064 
.79066 
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.61747 
.61750 
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27 
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.78474 
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.60911 
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.60918 
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.78626 
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.79076 
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35 
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.61148 
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.61155 
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.78792 
.78794 
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.61368 
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.61573 
.61577 
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23 

21 
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39 
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.78502 
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43 
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9.786.59 
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.61609 
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<j 
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47 
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.60978 
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9.78819 
.78822 
.78824 
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.61407 
.61410 
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.78972 
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.61626 
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.61838 
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.61845 
.61849 
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51 
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.7.'-'5?,0 
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.60992 
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.61205 
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.61212 
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9.78829 
.78832 
.78834 
.78837 
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.61421 
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.61428 

9.78979 
.78982 
.78984 
.78987 
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.61633 
.61637 
.61640 
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.79131 
.79133 
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54 

55 

9.78538 
.78540 
.78543 
.78545 
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.61014 
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.78691 
.78694 
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.61223 
.61326 
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9.78839 
.78842 
.78844 
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.62114 

794()() 

.62325 

.79013 

.625:17 

.79760 

.62748 

.5.5 

6 

.79173 

.61905 

.79321 

.62117 

794(19 

.62329 

.79010 

.62540 

.79762 

.62751 

64 

7 

.79175 

.61909 

.79324 

.62121 

79471 

.62332 

.79018 

.62.544 

.797(J5 

.62755 

.5.5 

+     V 

9.79178 

.61913 

9^7932(1 

.62124  9 

79474 

.62336 

9.79021 

.62.547 

9.79707" 

.62758 

5J 

9 

.79180 

.61916 

.79329 

.62128 

7947(1 

.62339 

.79023 

.62.551 

.79770 

.62762 

.',! 

10 

.79183 

.61920 

.79331 

.62131 

79479 

.62343 

.7902(1 

.62554 

.79772 

.62765 

.'ill 

11 

.79185 
9.79188 

.61933 
.61927 

.79334 
9.7933(i 

.62135 
.62138  9 

79481 
79484 

.62.346 
.62350 

.79028 
9J903r 

.625.58 
.62561 

.79774 
'9.79777 

.62769 
.62772 

-'':'. 

+   »' 

IS 

.79190 

.61930 

.79339 

.62142 

79486 

.62353 

.79033 

.62565 

.79779 

.62776 

4: 

14 

.79193 

.61931 

.79341 

.62145 

79489 

.62357 

.79035 

.62568 

.79782 

.62779 

■i'i 

IS 

.79195 
9.79198 

.61937 
.61911 

.79343 
9.7934(1 

.62149 
.62153  9 

79491 
79493' 

.62361 
.62364 

.79038 
9.79040 

.62572 
.(S2575 

.79784 
9.79787 

.62783 
.6"J786 

4.5 

~44 

+     V 

n 

.79200 

.61944 

.79348 

.62156 

7949(1 

.62368 

.79043 

.62579 

.79789 

.62790 

4-i 

18 

.79203 

.61948 

.79351 

.62160 

7949S 

.62371 

.79045 

.62582 

.79791 

.62793 

4~' 

19 

.79205 
9.79208 

.61951 
.61955 

.79353 
9.7935(i 

.62163 
.62167  9 

79.501 
79.503 

.62375 
.62378 

.79048 
9.79050 

,625.86 
.62589 

.79794 
9,79790 

.62797 
.62800 

41 
4" 

+  «' 

it 

.79210 

.61958 

.793.>S 

.62170 

79500 

.62382 

.79053 

.62593 

,79799 

.62804 

.i:i 

ti 

.79213 

.61962 

.793(11 

.02174 

79.-,OS 

.62385 

.79055 

.62596 

,79801 

.62807 

.SS 

+   8' 

.79215 
9.79217 

.619r.6 

.7n:!»;;! 

.62177 
.62181  9 

79511 
79513 

.62389 
.62392 

.79057 
9.79000 

.62600 
.62603 

.79804 
9,79.HO(l 

.62811 
.62814 

.s'-; 

.619(19 

'.).:'.).\i\r< 

25 

.79220 

.6197.'( 

7:i.iiiS 

.62184 

79516 

.62396 

.79002 

.62607 

.79808 

.62818 

■i:. 

_ii; 

.79222 

.61976 

.79371 

.62188 

7951.8 

.62399 

.79005 

.62611 

.79811 

.62822 

.li 

,'. 

.79225 

.61980 

.79373 

.62191 

79520 

.62403 

.79007 

.62614 

.79813 

.62825 

.■;,; 

-   7 

9.79227 

.619.8.1 

9.7937(1 

.62195  9 

79523" 

.62406 

9.79070 

.62618 

9.79810 

.62829 

.HJ 

.>9 

.79230 

.619s; 

.7:i:'.7s 

.02198 

79525 

.62410 

.79072 

.62621 

.79818 

.628.32 

SI 

SO 

.79232 

.G19!)U 

.T'l.'.'-il 

.62202 

79528 

.62413 

.79074 

.62625 

.79,821 

.62836 

.VI 

St 

.79235 

.61991 

.7'':'.'-.'. 

.62205 

795.30 

.62417 

.79077 

.62628 

.79823 

.62839 

■2'J 

+  8' 

9.79237 

.6199; 

!l. 7(1.1-.') 

.62209  9 

79533 

.62420 

9.7"9(179 

.626.32 

9.79825 

.62843 

~2S 

SS 

.79240 

.62901 

.7'l;■.^■< 

.02213 

79.")35 

.62424 

.79082 

.626.35 

.79828 

.62846 

J?  7 

S4 

.79242 

.62004 

.7:(3'(0 

.02216 

79538 

.62427 

.79084 

.626.39 

.79.830 

.62850 

if: 

.5.5 

.79215 

.62008 

.79393 

.62220 

79.540 

.62431 

.79087 

.62642 

.79833 

.62853 

i'.'' 

+   »' 

9.79247 

.62011 

9.79395 

.6r^23  ¥ 

79.542 

.62434 

9.79089 

.62646 

9,79,83.5 

.62857 

It 

jr 

.79250 

.62015 

.79398 

.62227 

79545 

.62438 

.79092 

.62649 

.79,838 

.62860 

■J.., 

SS 

.792.52 

.62018 

.79400 

.62230 

79.547 

.62442 

.79694 

.62&53 

.79,840 

.62864 

J  f 

S9 

.79255 

.62022 

.79403 

.622:M 

79.5.50 

.62445 

.79(59(1 

.62&i6 

.79842 

.62867 

■Jl 

+  UK 

9.79257 

.62026 

9.79405 

.6yj37  9 

79552 

.62449 

9.79099 

.626W 

"9^79845 

.62871 

2ii 

-»/■ 

.79200 

.62029 

.79407 

.62241 

79.555 

.62452 

.79701 

.62663 

.79847 

.62874 

I'.t 

■ii 

.792ii2 

.62033 

.79410 

.62244 

79557 

.624.56 

.79704 

.62667 

.798.50 

.62878 

1.^ 

-(•< 

.792»i4 

.62036 

.79412 

.62248 

79500 

.62459 

.79700 

.62670 

.79,852 

.62881 

1: 

+  11' 

9. 792(17 

.62040 

9.79415 

.62251  9 

79502 

.62463 

9,79709 

.62674 

9  79855 

.62885 

11, 

"♦■i 

.792(19 

.62043 

.79417 

.62255 

79505 

.62466 

.79711 

.62677 

.79857 

.62888 

J-, 

-»« 

.79272 

.62047 

.79120 

.62258 

79507 

.62470 

.79714 

.62681 

.79859 

.62892 

It 

47 

.79274 

.620.-.0 

7'M  ■_'■_' 

.62262 

79509 

.62473 

.79710 

.62681 

.7!l8(ii> 

.62,895 

1.1 

+  W' 

9.79277 

.620.>4 

!I.7:M_'.'i 

.«22&'i  9 

79572 

.62477 

V.79718 

.62ft«i^S 

9,79804 

.62899 

I.' 

*» 

.79279 

.62057 

.79127 

.62269 

7:i.-.7i 

.624.80 

.79721 

.62691 

.79807 

.6200',' 

11 

60 

,79282 

.62061 

.794.30 

.aTiT! 

7'I577 

.62184 

.79723 

.62695 

.79809 

.02906 

1" 

61 

.79284 

.62064 

.794.32 

.62276 

7II57II 

.62487 

.79720 

.62698 

.79872 

.6•^9fl9 

;i 

'+  is^ 

0.79287 

.6206.8 

'9.79434 

.62279  9 

795SJ 

.62491 

9.79728 

.62702 

9,79874 

.62913 

,v 

5.» 

.79289 

.62071 

.79437 

.62283 

79.58  1 

.62494 

.79731 

.62706 

.79870 

.62916 

T 

64 

.79292 

.62075 

.79439 

.62287 

795S7 

.62498 

.79733 

.62709 

.79879 

.62920 

r, 

65 

.79294 

.62078 

.79442 

.62290 

795s;i 

.62501 

.79735 

.62713 

.79881 

.62923 

r, 

+    14' 

9.79297 

.62082 

9.79444 

.62294  9 

795!tl 

.62.S05 

9.79738 

.62716 

9.798,84 

'  .62927 

57 

.79299 

.62086 

.79447 

.62297 

79591 

.62.508 

.79740 

.62720 

.79.880 

.6-^930 

6« 

.79301 

.ciosn 

7'i||<l 

.«2.10l 

79590 

.62.512 

,79743 

.62723 

.79.888 

.6-.'93l 

' 

69 

.79:t(H 
9  79.«)»1 

.6209:j 
.6?(>!>6 

•1  'MM 

.fii.tOl 
.62308  9 

795(m 
79001 

.62.515 
.62519 

.79745 
9.79748 

.62727 
.62730 

.79,891 
9.79893 

.62937 
.62941 

1 

1) 

+    IJ' 

/:» 

i" 

/7» 

.T" 

/7» 

TnT  " 

/7» 

/m 

/7» 

Om 

TABLE 

45. 

[Page  895 

Haversines. 

s 

7A0">105°0'  1 

7ft  m  105°  15'  1 

7A2ml05°30'  | 

7f' S'n  105°  i5'    1 

7''^'nl06°0' 

a 

Log.  Hav. 

Nat.  Uav. 

Log.  Hav. 

N'at.  Ilav. 

Log.  Hav. 

Nat.  Hav, 

Log.  nav. 

Nat.  Hav. 

Log.  nav. 

Nat.  Uav. 

0 

9.79893 

.6?941 

9.80038 

.63152 

9.80183 

.63363 

9.80327 

.63573 

9.80470 

.63782 

60 

1 

.79896 

.62944 

.80041 

.63155 

.80185 

.63365 

.80329 

.63576 

.80472 

.63785 

59 

2 

.79898 

.62948 

.80043 

.63159 

.80188 

.63369 

.80331 

.6:J579 

.80474 

.63789 

58 

S 

.79901 
9.79903 

.62951 
.62955 

.80046 
9.80048 

.63162 
.63166 

.80190 
9.80192 

.63372 
.63376 

.80334 
9.8(1336 

.6;{583 
.6:J586 

.80477 
9.80479 

.63792 
.63796 

57 
56 

+      1' 

.7990.T 

.62958 

.80050 

.63169 

.80195 

.63379 

.80339 

.63590 

.80482 

.63799 

55 

6 

.79908 

.62962 

.80053 

.63173 

.80197 

.63383 

.80341 

.63593 

.80484 

.63803 

54 

7 

.79910 

.62965 
.62969 

.80055 
9.80058 

.63176 
.63180 

.80200 
9.80202 

.63386 

.80343 

.a3597 

.80486 

.63806 
.63810 

53 
52 

+  2' 

9.79913 

.63390 

9.80346 

.63600 

9.80489 

9 

.79915 

.62973 

.80060 

.63183 

.80204 

.63393 

.80348 

.63604 

.80491 

.63813 

51 

10 

.79918 

.62976 

.80063 

.63187 

.80207 

.63397 

.80351 

.63607 

.80494 

.63817 

50 

11 

.79920 

.62980 
.62983 

.80065 
9^80067 

.63190 
.63194 

.80209 

.63400 

.80353 
9.80355 

.63611 
.63614 

.80496 
9.80498 

.63820 

49 

+     3' 

9.79922 

9.80212 

.63404 

.63824 

48 

13 

.79925 

.62987 

.80070 

.63197 

.80214 

.63407 

.80358 

.63618 

.80501 

.63827 

47 

U 

.79927 

.62990 

.80072 

.63201 

.80216 

.63411 

.80360 

.63621 

.80503 

.63831 

46 

15 

.79930 

.62994 
.62997 

.80075 
9.80077 

.63204 
.63208 

.80219 
9.80221 

.63414 
.63418 

.80362 
9.80365 

.63625 
.63628 

.80505 
9.80508 

.63834 

.63838 

45 
44 

+  4' 

9.79932 

n 

.79935 

.63001 

.80079 

.63211 

.80224 

.63421 

.80367 

.63632 

.80510 

.63841 

43 

18 

.79937 

.63004 

.80082 

.63215 

.80226 

.63435 

.80370 

.63035 

.80513 

.63845 

42 

19 

.79939 

.63008 
.63011 

.80084 
9.80087 

.63218 
.63222 

.80228 

.63428 

.80372 

.63639 

.80515 

.63848 
.63852 

41 
40 

+     5' 

9.79942 

9.80231 

.63432 

9.80374 

.63642 

9.80517 

21 

.79944 

.63015 

.80089 

.63225 

.80233 

.63435 

.80377 

.63646 

.80520 

.63855 

39 

O'') 

.79947 

.63018 

.80091 

.63229 

.80236 

.63439 

.80379 

.63049 

.80522 

.63859 

38 

23 

.79949 
9.79951 

.63022 
.63025 

.80094 
9.80096" 

.63232 
.63236 

.80238 
9.80240 

■  .63442 
.63440 

.80382 
9.80384 

.63653 
.63656 

.80524 

.63862 

37 
36 

+   6' 

9.80527 

.63866 

25 

.79954 

.63029 

.80099 

.63239 

.80243 

.63450 

.80386 

.63660 

.80529 

.63869 

35 

26 

.79956 

.63032 

.80101 

.63243 

.80245 

.63453 

.80389 

.63663 

.80532 

.63873 

34 

27 

.79959 

.63036 
.63039 

.80103 

.63346 
.63250" 

.80248 
9.80250 

.63457 

.80391 

.63666 
.63670 

.80534 
9.80536" 

.63876 
.63880 

33 

32 

+      T 

9.79961 

9.80106 

.63460 

9.80393 

29 

.79964 

.63043 

.80108 

.63253 

.80252 

.63464 

.80390 

.63673 

.80539 

.63883 

31 

SO 

.79966 

.63046 

.80111 

.63257 

.80255 

.63467 

.80398 

.63677 

.80541 

.63887 

SO 

SI 

.79968 

.63050 

.80113 

.63260 

.80257 

.63471 

.80401 
9.80403 

.63680 

.80543 

.63890 

29 

+      8' 

9.79971 

.63053 

9.80116 

.63264 

9.80260 

.63474 

.63684 

9.80546 

.63894 

28 

33 

.79973 

.63057 

.80118 

.63267 

.80262 

.63478 

.80405 

.63687 

.80548 

.63897 

27 

S4 

.79976 

.63060 

.80120 

.63271 

.80264 

.63481 

.80408 

.63691 

.80.551 

.63901 

26 

35 

.79978 

.63064 
.63067 

.80123 
9.80125" 

.63274 
.63278 

.80267 

.63485 

.80410 
9.8W13 

.63694 

.80553 

.63904 
.63908 

25 
24 

+      r 

9.799S0 

9.80269 

.63488 

.63698 

9.80555 

37 

.79983 

.63071 

.80128 

.63281 

.80272 

.63493 

.80115 

.63701 

.80558 

.63911 

23 

38 

.79985 

.63074 

.80130 

.63285 

.80274 

.63495 

.80117 

.63705 

.80560 

.63915 

22 

39 

.79988 

.63078 
.63081 

.80132 
9.80135 

.63288 

.80276 
9.80279 

.63499 

.80420 
'9.80422 

.63708 

.80562 

.63918 

21 
20 

+    10' 

9.79990 

.63392 

.63502 

.63712 

9.80565 

.63923 

41 

.79993 

.63085 

.80137 

.63295 

.80281 

.63506 

.80424 

.63715 

.80567 

.63925 

19 

42 

.79995 

.63088 

.80140 

.63299 

.80284 

.63509 

.80427 

.63719 

.80570 

.63939 

18 

43 

.79997 

.63092 

.80142 

.63302 

.80286 

.63513 

.80429 
9:80432 

.63722 
.63726 

.80572 

.63933 
.63936 

17 
16 

+    11' 

9.80000 

.63095 

9.80144 

.63306 

9.80288 

.63516 

9.80574 

45 

.80002 

.63099 

.80147 

.63309 

.80291 

.63.530 

.80434 

.63729 

.80577 

.63939 

15 

46 

.80005 

.63102 

.80149 

.63313 

.80293 

.63533 

.80436 

.63733 

.80579 

.63943 

14 

47 

.80007 

.63106 
.63109 

.80152 
9.80154 

.63316 
.63330 

.80296 
9.80298 

.63527 
.63530 

.80439 
9.80441 

.63736 
.63740 

.80581 
9.80584 

.63946 
.63950 

13 

12 

+    12' 

9.80009 

49 

.80012 

.63113 

.80156 

.63323 

.80300 

.63534 

.80444 

.63743 

.80580 

.63953 

11 

50 

.80014 

.63116 

.80159 

.63327 

.80303 

.63537 

.80446 

.63747 

.80589 

.63957 

10 

51 

.80017 

.63120 
.63123 

.80161 
9.80164 

.63330 
.63334 

.80305 

.63541 
.63544 

.80448 
9.804^51 

.63750 
.63754 

.80591 
9.80593 

.63960 
.63964 

9 
8 

+   13' 

9.80019 

9.80307 

53 

.80022 

.63127 

.80166 

.63337 

.80310 

.63548 

.80453 

.63757 

.80.596 

.63967 

7 

54 

.80024 

.63131 

.80168 

.63341 

.80312 

.63551 

.80455 

.63761 

.80598 

.63971 

6 

55 

.80026 

.63134 
.63138 

.80171 
9.80173 

.63344 
.63*48 

.80315 
9.80317 

.63555 
.63558 

.80458 
9.80460 

.63764 
.63768 

.80600 

.63974 
.63977 

5 
4 

+    14' 

9.80029 

9.80603 

57 

.80031 

.63142 

.80176 

.63351 

.80319 

.63562 

.8046;} 

.63771 

.80605 

.63981 

3 

58 

.80034 

.63145 

.80178 

.63355 

.80322 

.63.165 

.80465 

.63775 

.80607 

.63984 

2 

59 

.80036 

.63148 

.80180 

.63358 

.80324 

.63569 

.80467 

.63778 

.80610 

.63988 

1 

+    15' 

9.80038 

.63152 

9.80183 

.63362 

9.80327 

.63573 

9.80470 

.63782 

9.80612 

.63991 

0 

leh 

59"> 

Jfift  5S"> 

lOh  srm 

/eft 

56™ 

76* 

55'" 
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TABLK  A-K 
Haveraines. 

-^—^^ 

7*  5""  106^  15' 

7*  6^  106°  30' 

T>  7""  106°  45' 

7*  *™  107°  0' 

7A  &ra  107°  15' 

s 

Log.  IIuv. 

Nut.  Hav 

I.OS.  nav. 

Nat.  Hav 

Log.  Uav. 

Xal.  Hav 

Log.  Hav. 

Nat.  Hav. 

Log.  Uav. 

Nat.IIav. 

0 

1 
s 
s 

.SU015 
.MI017 
.Mil)  10 

.63991 
.63995 
.63D9S 
.64IM)'.' 

!l.807.54 
.807.56 
.80759 
M171.I 

.64-201 
.64-204 
.64-208 
.64211 

I).,S0895 
.80898 
.80900 
.80902 

.6U10 
.64413 
.64417 
.64420 

9.8103;; 

.81038 
.81040 
.81043 

.64619 
.64622 
.64626 
.646-29 

9.81176 
.81178 
.81180 

.8 11  S3 

.64827 
.64831 
.64.834 

.64s:w 

60 
5.9 

5S 

+   t 

s 

6 

7 

SI.MKiJL' 

.sor.'jii 
.Mi6-'9 

.040(;.-. 

.6100!) 
.6401'.> 
.64016 

.80768 
.80771 

.64-'15 
.64218 
.64222 
.64225 

9.80905 
.80007 
.80909 
.80912 

.64424 
.64427 
.64431 
.644:i4 

0.81045 
.81047 
.810.50 
.810.52 

.6463-2 
.64630 
.64639 
.646(3 

osllv, 
.81187 
.81100 
.81102 

.61841 
.64844 
.64848 
.64851 

5.1 

+  V 
9 
10 
11 

.>soe:ji 

.80636 

.S0638 

i).MK;41 

.80(>43 

>ot;i5 

.K0648 

.64019 
.640153 
.64096 
.64030 
.64033 
.64037 
.64040 
.64044 

9.80773 
.80775 
.80778 
.80780 

9.80782 
.80785 
.80787 
.80789 

.64229 
.64232 
.64236 
.64239 
.61243 
.64240 
.64250 
.64253 

9.80914 
.80916 
.80919 
.80921 

9.80923 
.80926 
.80928 
.80930 

.64438 
.64441 
.64445 
.61448 
.64452 
.64455 
.64459 
.64462 

9.810.54 
.810.57 
.810.59 
.81061 

9. 81064" 
.81066 
.81068 
.81071 

.64646 
.64650 
.64653 
.64657 
.64660 
.64664 
.64667 
.64671 

0.81194 
.81197 
.81199 
.81-201 

0.81204 
.81206 
.81208 
.81211 

.64855 
.64858 
.64862 
.64865 
.64869 
.64872 
.64876 
.64879 

5J 
51 
50 
49 

47 
4>i 
45 

+  3' 

IS 

n 

15 

+  V 

n 

IS 
19 

9.806-iO 
.80652 
.S0655 
.806r)7 

.«4<M7 
.64051 
.64051 
.64058 
.64061 
.640<i.'> 
.64068 
.6407-2 

9.80792 
.80794 
.807% 
.80799 

y:808di" 

..80804 
.80806 
..8()8()S 

.64257 
.64260 
.64261 
.64267 
.64270 
.64274 
.64277 
.64281 

9.80933 
.80935 
.80937 
.80940 

0.80042 
.80044 
.80947 
80949 

.64466 
.64469 
.64472 
.64476 
.64479 
.64483 
.64486 
.64490 

.81073 
.81075 
.81078 
.81080 
9.81082 
.81085 
.81087 
.81089 

.64674 
.64678 
.64681 
.64685 

9.81213 
.81215 
.81217 
.81220 

9.812-22 
.81-221 
.81227 
.81229 

.64883 

.64886 
.64890 
.64893 
.64897 
.64900 
.64903 
.64907 

44 
4.i 

4~- 
41 
411 
s:i 
,w 

.)7 

+     V 

it 

is 
i3 

U..S0G60 
.StiiitJ-J 
,8(>6G-1 
.K0<i67 

.64688 
.64692 
.64695 
.64699 

+  6' 

io 
i6 
17 

9.S0<)69 
.80671 
.80671 
S0676 

9.80678 
.80681 
.80683 
.80686 

.64075 
.64079 
.64082 
.64086 
.64089 
.64093 
.64096 
.64100 
.64103 
.64107 
.64110 
.64114 

9  80811 
.80813 
.80815 
,S0818 

9  808L'0 
.80822 
.80825 
.80827 

9.80829 
.80832 
.80834 
.80836 

.64-284 
.64288 
.64-291 
.64295 
.64298 
.6430-2 
.6430.) 
.64309 
.64312 
.64316 
.64319 
.64323 

9.809.52 
.80954 
.800.56 
.800.50 

9  80061 
.80963 
.80966 
.80968 

0.80070 
.80973 
,80975 
.8IH(77 

.64493 
.64497 
.64.'>00 
.64.704 
.64507 
.64511 
.64514 
.64518 
.64521 
.64525 
.64528 
.645.32 

9.81092 
.81094 

.siiiiir, 
.si(i:io 

0  si  1(11 
.81103 
.81106 
.81108 

9.81110 
.81113 
.81115 
.81117 

.64702 
.64705 
.61709 
.64712 
.64716 
.64719 
.64723 
.64726 
.64730' 
.64733 
.64737 
.64740 

9.81231 
.81234 

.si2;;i; 
.si2;;s 

0  SI 241 
.81243 
.81245 
.81248 

0.812.50 
.81-2.52 
.81255 
.81-2.57 

.64910 
.64914 
.64917 
.04921 
.649-24 
.64928 
.64931 
.6493.; 
.649:18 
.64942 
.64945 
.64949 
.649.52 
.64956 
.64959 
.64962 
.64966 
.64969 
.64973 
.64976 
.64980 
.64983 
.64987 
.64990 
.64994 
.64997 
.65001 
.65004 
.65008 
.6.5011 
.65014 
.65018 
.65021 
.650-25 
.650-28 
.650.T2 
.650.35 

■15 

.).)■■ 

.(/ 

.10 
-'9 

2h' 

-•■/ 

/.'' 
IS 
17 

in 

15 

li 
l.i 
IJ 
11 

JO 

7 

^4 
.i 

1 
0" 

+    r 

19 
SO 
SI 

+      8' 

ss 

S4 
S5 

9.806,S8 
.80690 
.80693 
.80695 

+    r 

S7 
SS 
S9 

9.80697 
.80700 
.80702 
.80704 

9.S0707 
.80709 
.80712 
.80711 

.64117 
.64121 
.64124 
.6412H 
.64131 
.64135 
.64138 
.6414-; 
.6414.-> 
.64118 
.6415-{ 
.64155 
.64159 
.64162 
.64166 
.64169 
.64173 
.64176 
.64180 
.64I8.J 
.611st 

.r>ii:Ki 

.1   I  M 

9.80839 
.80841 
.80844 
80846 

9.80848 
.80851 
.808.53 
SI  IS  "15 

'1  Sd^.iS 
MISI.II 
..S(8ti-_' 
.80865 
9  80867 
.80869 
.80872 
.S0874 
9  80876' 
..80879 
80881 

soss:( 
!i  viissi; 

.643-26 
.64.-i30 
.643.-Ci 
.64.%17 
.64.'M0 
.64.344 
.64.347 
.64.%'>1 

.6l.^>4 

.64.35.8 
.64361 
.64305 
.6436S 
.64372 
.64375 
.64378 
.64382 
.64385 
.64389 
.64392 
.64:j9<i 
.64:t99 
.04403 
.61406 
.64410 

OSltllSii 
.80082 
.80984 
.S0987 

O.sOltSU 
,8(l!»01 
.80004 
..S0!t06 

9  80908 
.810<ll 
.81003 
.8im)5 

9  8UH)8 
.81010 
.81012 
81015 
'981017 
.81019 
sKV.'J 
-lir.M 

<.l   SIl.Jl 
sll,j<i 

.s|ii.;i 

S103.', 
!l  8|ik;i, 

.64535 
.64539 
.64542 
.64546 
.64549 
.64.552 
.64556 
.64559 
.64563 
.64566 
.64570 
.64573 
.04577 
.64580 
.64584 
.64.587 
.64591 
.64594 
.64.508 
.61001 
.6160.-1 
.(^1608 
.61612 
.64615 
.61619 

9.811-20 
.81122 
.811-24 
.81127 

9.81129 
.81131 
.81134 
.81136 

9. 81 i 38 
.81141 
.81143 
.81145 

9.81148 
.81150 
.811.52 
.81155 

9:811.57 
.811.59 
.81102 
.81164 

0.81166 
.81169 
.81171 
.81173 

9>I176 

.64744 
.64747 
.64751 
.64754 
.64758 
.64761 
.64765 
.64768 
.647.2 
.64775 
.64778 
.64782 
.64785 
.64789 
.64792 
.64796 
.64799 
.64803 
.64806 
.64810 
.64813 
.64817 
.64820 
.64824 
.64827 

9.81259 
.81'262 
.81264 
.81266 

9.81260 
.81-271 
.81273 
.81276 

9.81-278 
.81280 
.81282 
.81285 

9.81287 
.81289 
.81292 
.81294 

9  81296 
.81299 
.81301 
.81303 

9.8130tl 
,81308 
.81310 
.81313 

9.81315 

+  w 

41 
4i 

4S   ^ 

+    U' 

46 

4e 

47 

9.80716 
.807 1!» 
.8072 1 
.80723 

+  ir 

49 
60 
61 

9  80726 
.80728 
.SO730 
.81)733 

980735 
.80738 
.8071() 
807  ■12 

+  w 

6S 
64 
66 

+  w 

S7 
68 
69 

9.80745 

•■'07!" 

+  IS 

^;^ 

'.("• 

/',-» 

6.1"> 

/«* 

5."" 

}6h 

5I"> 

/«». 

.</"> 

TABLE  4.5. 
Haversinea. 
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s 

7*  lOm  107°  30' 

7h  im  107°  45'  1 

yh  t>m 

108°  0'   7 

ft  13m  108°  15' 

7h  14m 

108°  30' 

a 

Log.  Hav. 

Nat.  Uav. 

Log.  Hav. 

Nat.  Hav.  U 

)g.  Hav. 

Nat.  Uav.  L 

)g.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

0 

1 
2 
S 

9.81315 
.81317 
.81320 
.81322 

.65035 
.63039 
.65043 
.65046 
.65049 
.65053 
.65056 
.65060, 

9.81454 
.81456 
.81458 
.81460 

.65343  9 

.65347 

.65350 

.65354 

.65357  9 

.65361 

.65364 

.65367 

.65371  9 

.65374 

.65378 

.05381 

81,592 
81-594 
81-596 
81-598 
81601 
81603 
81605 
81608 
81610 
81612 
81614 
81617 

.65451  9 
.65454 
.65458 
.65461 

81729 
81731 
81733 
81736 

.63658 
.65663 
.65665 
.65668 
.65673 
.65675 
.65679 
.65683 
.65686 
.65689 
.65693 
.63696 
.65700 
.65703 
.65707 
.65710 

9 
9 
1) 

81866 
81868 
81870 
81872 
81875 
81877 
81879 
81882 
81884 
81886 
81888 
81891 

.65865 
.65869 
.65873 
.65876 
.65879 
.65883 
.65886 
.65889 
.6589.3 
.(^896 
.65900 
.65903 
.65907 
.6.5910 
.65914 
.65917 

60 
59 
58 
57 
56 

54 
53_ 
52 
51 
50 
49 
4S 
47 
46 
45 

+   1' 

5 
6 

7 

9.81324 
.8132G 
.81329 
.81331 

9.81463 
.81465 
.81467 
.81470 

.65465  9 

.65468 

.65473 

.63475 

.65479  9 

.65483 

.65485 

.65489 

8173S 
81740 
81743 
81745 
81747 
81749 
817-52 
817-54 

+  V 

9 
10 
11 

9.S1333 
.81330 
.81338 
.81340 

.65063 
.65066 
.65070 
.65073 
.65077 
.85080 
.65084 
.65087 

9.81472 
.81474 
.81477 
.81479 

+  3' 

IS 
14 
15 

9.81343 
.8134.5 
.81347 
.813.50 

9.81481 
.81483 
.81486 
\8148S 

.65385  9 
.6.5388 
.65393 
.65395 

81619 
81621 
81624 
81626 

.65493  9 
.63496 
.65499 
.65503 

817-56 
81759 
81761 
81763 

9 

81893 
81895 
81897 
81900 

+      i' 
17 
IS 
19 

9.81352 
.81354 
.81357 
.81359 

.65091 
.65094 
.65098 
.65101 

9.81490 
.81493 
.81495 
.81497 

.65399  9 
.6.5303 
.65306 
.63309 

81628 
81631 
81633 
81635 

.65506  9 

.65510 

.65513 

.65516 

.65330  9 

.65533 

.65537 

.65530 

81765 
81768 
81770 
81772 
81775 
81777 
81779 
81781 

.65713 
.65717 
.65730 
.65734 
.65737 
.65731 
.65734 
.65738 

9 

81902 
81904 
81907 
81909 

.6.5930 
.65934 
.65937 
.65931 
.65934 
.65938 
.65941 
.65944 

43 
42 
41 
40 
39 
38 

+      5' 

21 
•22 
23 

9.81361 
.81364 
.81366 
.81368 

.65105 
.65108 
.65113 
.65115 

9.81.500 
.81-502 
.81-505 
.81-507 

9.81-509 
.81511 
.81513 
.81516 

.65313  9 

.63316 

.65319 

.65333 

.65336  9 

.65330 

.63333 

.63337 

81637 
81640 
81642 
81644 

9 

81911 
81913 
81916 
81918 

+   6' 

25 
26 

27 

9.81370 
.81373 
.81375 
.81377 

.65118 
.65133 
.65133 
.65139 

81647 
81649 
81651 
81653 

.65534  9 
.65537 
.63341 
.63544 

81784 
81786 
81788 
81791 

.65741 
.65744 
.65748 
.65751 

9 

81920 
81922 
81925 

81927 

.65948 
.65951 
.65955 
.65958 

36 
35 
34 
33 

+    r 

29 
SO 
SI 

9.81.380 
.81382 
.81384 
.81387 

.65133 
.65136 
.63139 
.65143 

9.81518 
.81520 
.81523 

.81525 

.65340  9 
.65344 
.65347 
.65351 

816-56 
81658 
81660 
81663 

.65548  9 

.65551 

.65555 

.65558 

81793 
81795 
81797 
81800 

.65755 
.65758 
.65763 
.65765 

9 

81929 
81931 
81934 
81936 

.65963 
.65965 
.65969 
.65973 

32 
31 

30 
29 
28 
27 
26 
25 

+     8' 
33 
34 
35 

9.81389 
.81391 
.81394 
.81396 

.65146 
.65150 
.65153 
.65157 

9.81-527 
.81-530 
.81.532 
.81534 

.65354  9 
.65357 
.65361 
.65364 

81665 
81667 
81669 
81672 

.65561  9 
.65565 
.65568 
.65573 

81802 
81804 
81806 
81809 

.63769 
.65773 
.65776 
.65779 

9 

81938 
81941 
81943 
81945 

.65976 
.65979 
.65983 
.65986 

+     9' 

S7 
3S 
39 

9.81398 
.81400 
.81403 
.81405 

.65160 
.65164 
.65167 
.65171 

9. 81-536 
.81539 
.81-541 
.81543 

.65368  9 
.65373 
.65375 
.65378 

81674 
81676 
81679 
81681 

.65575  9 
.65579 
.65583 
.65386 

SlSll 
81813 
81816 
81818 

.65783 
.65786 
.65789 
.65793 

9 

81947 
819.50 
819.52 
81954 

.65989 
.65993 
.65996 
.66000 
.66003 
.66006 
.66010 
.66013 

24 
23 

.'1 
20 
19 
18 
17 

+  10' 

41 
42 
43 

9.81407 
.81410 
.81412 
.81414 

.65174 
.63177 
.65181 
.65184 
.65188 
.65191 
.65195 
.65198 

9.81-546 

.81.548 
.81-5-50 
.81.5-52 

.65383  9 
.65385 
.65389 
.63393 

81683 
81685 
81688 
81690 

.65.589  9 
.65593 
.65596 
.65599 

81820 
81822 
81S25 
81827 

.65796 
.65800 
.65803 
.65807 

9 

819-56 
81959 
81961 
81963 

+  11' 

45 
46 
47 

9.81417 
.81419 
.81421 
.81424 

9.815-55 

.81557 
.81.5.59 
.81562 

.65396  9 
.65399 
.65403 
.63406 

81692 
81695 
81697 
81699 

.65603 

.65606 

.65610 

.65613 

.65617  9 

.65630 

.65634 

.65637 

.65630  9 

.65634 

.65637 

.65641 

81829 
81832 
81834 
81836 
81838^ 
81841 
81843 
81845 
81847 
81,S-50 
818-52 
81S-54 
81857 
818-59 
81S61 
81 863 
SI866 

.65810 
.65813 
.65817 
.63830 

9 

81965 
81968 
81970 
81972 

.66017 
.66030 
.66034 
.66037 
.66031 
.660.34 
.66038 
.66041 

16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

+    13' 

49 
50 
51 

9.81426 
.81428 
.81430 
.81433 

.63303 
.63305 
.65309 
.65313 

9.81-564 
.81-566 
.81-569 
.81-571 

.65409  9 
.65413 
.65416 
.65430 

81701 
81704 
81706 
81708 

.63834 
.63837 
.65831 
.65834 
.65838 
.65841 
.65843 
.65848 
.65851 
.63833 
.63858 
.65863 
.6586.5 

9 

81975 
81977 
81979 
81981 

+    13' 

53 
54 
55 

9.81435 
.81437 
.81440 
.81442 

.65316 
.65319 
.65333 
.65330 

9.81573 
.81575 
.81-578 
.81-580 

9.815S2 
.81.585 
.81-587 
.81-589 

.05433  9 
.65437 
.65430 
.65434 

81711 
81713 
81715 
81717 

9 

81984 
81986 
81988 
81990 

.66044 
.66048 
.60051 
.660.55 
.66058 
.66063 
.66065 
.66068 
.66073 

+  14' 

57 
58 
59 

9.81444 
.81447 
.81449 
.81451 

.65339 
.65333 
.65336 
.65340 
.65343 

.65437  9 
.65440 
.6.5444 
.65447 

81720 

81722 
81724 
81727 

.65644  9 
.55648 
.656.51 
.65655 

9 
0 

81993 
81995 
81997 
81999 
82(inT 

+  15' 

9.81454 

9.81.592 

.65451  9 

81729 

.65658  9 

J6'> 

49m 

16h 

4S"^ 

16h  47m 

16*  46m 

16'> 

4om 

Page  898] 

TABLE  4.5. 
Haversines. 

a 

7»  15"  108°  45' 

7*  16"  100°  0' 

7"  17"  109°  15'  j  7 

ft  IS"  109°  30'  1  7 

»  19"  109°  45' 

s 

Log.  Hav. 

Nat.  Ilav. 

bog. 

Ilav. 

N"at.  Hav. 

Log.  Ilav. 

Nal.  il.^v.  U 

yg.  Hav. 

Nal.  Hav  U 

>g.  Hav. 

N"at.  Hav. 

0 
1 

9.82002 
.82004 
.S2006 
.82009 

.66072 
.66075 
.66079 
.66082 

9.82 

.82 
.82 
.82 

137 
139 
112 
144 

.66278 
.66282 
.66285 
.66289 

9.82272 
.82274 
.82277 
.82279 

9.82281" 
.82283 
.82286 
.82288 

9.822!k)" 
.82292 
.82294 
.82297 

.66485  9 

.66488 

.66491 

.66495 

.66498  9 

.66502 

.66505 

.66508 

.66512  9 

.66515 

.66519 

.66522 

82406 
82409 
82411 
82413 
82415 
82417 
82420 
82422 
82424 
82426 
82429 
82431 

.66690  9 

.66694 

.66697 

.66701 

.66704  9 

.66707 

.66711 

.66714 

.66718  9 

.66721 

.66735 

.66728 

.66731  9 

.66735 

.66738 

.66742 

.6674,5  9 

.66749 

.66752 

.667,55 

82.540 
82.5-12 
82.544 
82547 
82549 
82.551 
82553 
82555 
82558 
82560 
82oG2 
825()4 
82567 
82569 
82571 
.82573 

8257S 
S2.5,S0 
82-5,'<2 

.66896 
.66899 
.66903 
.66906 
.66910 
.66913 
.66916 
.66920 
.66923 
.66927 
.66930 
.66933 
.66937 
.66940 
.66944 
.66947 
.66951 
.66954 
.66957 
.66961 

m 

.59 
5S 

'56" 

.54 
oS 
52 
51 

50 
49 

+   1' 

5 
6 
7 

9.S2011 
.>S201;5 
.SJOl.i 
.S201,8 

9.^2020 
.82022 
.82021 

•  .82027 

.66086 
.66089 
.66093 
.66096 
.66100 
.66103 
.66106 
.66110 

9.M 

.s-_ 

HS 
l.")l 
I5:i 
\x, 
1.-.7 
HiO 

1 1;2 

.66292 
.66296 
.(;6299 
.66302 
.66:i06 
.66.309 
.66313 
.66316 

+      V 
9 
10 
It 

+   3^ 

1.1 
14 
1.5 

17 
IS 
19 

9.82029 
.82031 
.820:« 
.820;i(J 

9."s2o;is 

.S2fM'l 

.SL'IMJ 

.--■or, 

.66113 
.66117 
.66120 
.66124 
.66127 
.66130 
.661.34 
.66137 

9.>-L 

9.NL 

.81 
.S;_ 

liii 
Kii; 

ICII 
171 
173 
17.'> 
178 
ISO 

.66320 
.66323 
.66327 
.66330 
.66^^3 
.66337 
.66.340 
.66.344 

9,82299 
.82301 
.82303 
.82306 

9.82308'" 
.82310 
.82312 
.8231.5 

.66526  9 

.66529 

.66533 

.66536 

.66539  9 

.66543 

.66546 

.66550 

82433 
82435 
82438 
82440 
.>;2442 
82444 
8244G 
82449 

4.^ 
47 
46 
45 
'44 
4-1 
42 
41 

+       i' 

21 

i.1 
+      6' 

25 
26 

27 

9..-J1II7 
.820-19 
.820.51 
.^2ll.■.l 

II  vj|l-,f, 

.66141 
.66144 
.66148 
.66151 

.06 1. 5.5 
.06158 
.66161 
.66165 

9.,y. 

.Si 
.Si 

ft. SI 

l.'<2 
LSI 

1S7 
l.s!l 
191 
li'.l 
IIMI 
111'' 

.66347 
.66351 
.66354 
.66357 
.66161 
.66(64 
.66.368 
.66371 
.66375 
.66378 
.663.82 
.663.85 
.66J88 

.(m;39-» 

.66395 
.(!6399 
.66402 
.66406 
.66409 
.(•6412 
.664 16 
.(«419 
.66423 
.66426 

9.82317 
.82319 
.82321 
.82324 

.665.53  9 
.665.57 
.66560 
.66563 

.S2451 
824.53 
82455 

824.58 

.66759  9 
.66762 
.66766 
.66769 

82.584 
S2.5S7 
S25S9 
,x25!ll 

.66964 
.66968 
.66971 
.66975 

40 

9.82326 
.82328 
.82330 
.823.33 

9.82335 
.82.337 
.82339 
.82341 

9.82344 
.82346 
.82348 
.823.50 

9.823.53 
.823.55 
.82357 
.823.59 

.66567  9 

.66570 

.66574 

.66577 

.66581  9 

.66584 

.66587 

.66501 

.66594  9 

.66598 

.66601 

.66605 

.66608  9 

.66611 

.66615 

.66618 

824G0 
824G2 
824()4 
824fi7 
824G9 
82471 
82473 
82475 
82478 
82480 
82482 
82484 
82487 
82489 
82491 
82493 
8249.5 
82498 
82.500 
82502 

.66773  9 

.66776 

.66779 

.66783 

.66786  9 

.06790 

.66793 

.66797 

.66800  9 

.66803 

.06S07 

.66810 

.66814  9 

.66817 

.66821 

.66824 

.66827  a 

.66831 

.668,34 

.668.38 

825113 
82.595 
82598 
82(;(H) 
82(i02 
82()04 
82t)0<i 
82009 
82()ll 
82613 
.82615 
82618 
82(>20 
82(i22 
.82G24 
.S2r,27 
82()29 
8l>li31 
82(i33 
82(i:i5 

.68978 
.66981 
.669.85 
.66988 
.66992 
.66995 
.66998 
.67002 
.67005 
.67009 
.67012 
.67016 
.67019" 
.670r2 
.67026 
.67029 
.670.33 
.67036 
.67639 
.67043 

..?.5 
■U 
.?.>• 
■i-J 
■il 
.10 
29 
2S 

26 
25 
'IT 
J.-f 

21 
20 
19 

;.« 

17 

+    r 

29 
.10 
.11 

.M'llTd 
..'■-'lirj 

.66168 
.66172 
.66175 
.66179 

9. SI 

2(KI 

9.  SI 

20.') 
2(17 
Jd'.i 
Jll 

11  1 

+   8^ 
.1.1 
.14 
.15 

9  N2II7I 

.s20Ti; 

.82079 
VJdV] 

.661 8-» 
.(•6186 

.(;bis» 

.(;0192 

+  V 

■V 

.IS 

.19 
+  10 

41 

42 

4-1 
+  11' 

4:> 

4>\ 

47 
r  12' 

4'' 

.5« 

.5; 
+  13' 

.5.1 

.54 

.55 

+  14' 

.57 
.•tS 
.5!) 

+  w 

9  -Jii-.,; 

.>Jlls.', 

..VJO'MI 

!•..>*  21 1!I2 

S201M 

.S2097 

.S2()9ll 

9  S2101 

.S210;i 

.SJKMl 

S2IIIS 

9  sjlKi 

.'^2 11 2 

-jn7 

-.■l.'l 

-Jl.'l 

-JIJi. 

,,  ...jij., 

^.■i.;i> 

vjl;!,; 
!i  .^.'l:i7 

.(•6196 
.06199 
.(M!2fl3 
.66206 
.(M;210 

.min 

.66217 
.66220 
.66rJ3 
.66227 
.66230 
.66234 
.(M>2:i; 
.66211 
.(i6244 
.66247 
.66251 
.662.54 
.(S62.58 
.66261 
.66265 
.66-i68 
.66272 
.06-i7.5 
.6627S 

!<.'-l 

Jl- 

>- 

JJii 

.>JJ.'  . 

iim'-'j: 

9.81'3(;ifr.666r2  9 
.823(M   .66625 
.823(i(il  .66629 
.823(18  1  .66632 

■-L'j.;i 

■'>_ 

i:ii. 

.664.30 
.(^33 
.66436 
.66410 
.66143 
.66447 
.664.50 
.664,54 
.664.57 
.66460 
.66464 
.66467 

9.82371 
.,'<2373 
.82375 
.82377 

9.823,8() 
.82382 
.82384 
.82386 

9.8238,8 
.82391 
.82393 
.82395 

.6663.5  !i 

.66n:(9 

.66642 

.66646 

.66640  9 

.66653 

.66656 

.66659 

.6666:{  9 

.66666 

.66670 

.66673 

M'MM 

'•.'.'.(III 
.^25 11 
82513' 
82515 

S2.MS 
M'",l'll 

82.524 
82.527 
S2.529 

.66841  9 

.66844 

.66848 

.66851 

.66855  9 

.66858 

.66862 

.66865 

.66868  9 

.66872 

.66875 

.66879 

S2(  ;38 
S2<140 
82C.42 
82(;i4 
82(l4(i 
82049 
.82(151 
82li53 

S2I157 

Sl'lilMI 

S2(ii;2 

.67046 
.67050 
.67053 
.67057 
.6^060 
.67063 
.67067 
.67070 
.67074 
.67077 
.67081 
.67084 

16 
15 
14 
1.1 
12 
11 
111 
9 

6 

■'  ;»\ 

SI 
.SI 
SI 

9.  SI 

-Ml 
Jl.'. 
.'I'. 
217 
2."i(l 

2.'.  1 
2.'iii 
2.'ill 

_(.,. 

.66471 
.66174 
.(!«478 
.664^1 
.66IV> 

9.82397 
.82400 
.82402 
.82404 

9..s210(i 

.66677  II 
.666H0 
.6G6V3 
.666>7 
.66690  •:> 

-•j:,:il 

.66882  9 
.668.86 
.66889 
.(J6S93 
.66896  9 

82(>(>l 
82l"i(i(i 
82i'iGS 
82.171 
,.2.173 

.67087 
.67091 
.67094 
.6709S 
.67101 

4 
.1 

I 
II 

>. 

J,  II 

/6» 

w 

ir,h^,pn 

/rt*  4.'™    1 

/6» 

41" 

J6»  4ii" 

TABLE  45. 
Haversines. 
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s 

7A  ;50ra 

110°  (K 

;7j  ^X"> 

110°  15' 

7*  22"' 

110°  30' 

77,  ism 

110°  45' 

7"  24"' 

111°  0' 

s 

Log.  Hav. 

Nat.  Hav. 

Log.  Uav. 

Nat.  Uav. 

Log.  Uav. 

Nat.  Uav. 

Log.  Uav. 

Nat.  Uav. 

Log.  Hav. 

Nat.  Hav. 

0 
1 

~s 

9.S2673 
.82675 
.82677 
.82680 

.67101 
.67104 
.67108 
.67111 

9.82805 

.82807 
.82810 
.82812 
9.82814 
.82816 
.82818 
.82821 

.67306 
.67309 
.67313 
.67316 
.67320 
.67323 
.67336 
.67330 

9.82937 
.82939 
.82941 
.82944 

9.82946 
.82948 
.829.50 
.82952 

.67510 
.67514 
.67517 
.67531 
.67524 
.67537 
.67531 
.67534 

9.83068 
.83070 
.83073 
.83075 

9.83077 
.83079 
.83081 
.83083 

.67715 
.67718 
.67721 
.67725 

.67728 
.67732 
.67735 
.67738 

9.83199 
.83201 
.83203 
.83205 

9.83207' 
.83210 
.83212 
.83214 

.67918 
.67933 
.67935 
.67939 
.67933 
.67935 
.67939 
.67943 

60 
59 
58 
57 
66 
55 
54 
53 

+   1' 

5 
6 

7 

9.S26S2 

.S26S4 
.S26S6 
.S2tiSS 

.67115 
.67118 
.67123 
.67115 

+  2' 
9 

11 

9.82691 
.82693 
.8269-3 
.82697 

.67128 
.67133 
.67135 
.67139 

9.82823 
.82825 
.82827 
.82829 

.67333 
.67337 
.67340 
.67343 

9.829.55 
.82957 
.82959 
.82961 

.67538 
.67541 
.67544 
.67548 

9.83086 
.83088 
.83090 
.83092 

.67743 

.67745 
.67749 
.67753 

y..s3216 
.83218 
.83220 
.83223 

9.83225 
.83227 
.83229 
.83231 

9.83233 
.83236 
.83238 
.83240 

.67946 
.67949 
.67953 
.67956 
.67959 
.67963 
.67966 
.67969 
.67973 
.67976 
.67979 
.67983 

53 
51 

50 
49 
43 
47 
46 
45 
U 
43 
42 
41 
40 
39 
3S 
37 
36 
35 
34 
33 
32 
31 
30 
29 
23 
27 
26 
25 
24 
23 
22 
21 

+     3' 

i5 

9.82699 
.82702 
.82704 
.82706 

.67143 
.67145 
.67149 
.67153 

9.82832 
.82834 
.82836 
.82838 

.67347 
.67350 
.67354 
.67357 

9.82963 
.82966 
.82968 
.82970 

.67551 
.67555 
.67.W8 
.67561 

9.83094 
.83097 
.83099 
.83101 

9.83103 
.83105 
.83107 
.83110 

.67755 
.67759 
.67762 
.67766 
.67769 
.67773 
.67776 
.67779 

+  4' 
27 
IS 
i9 

9.82708 
.82710 
.82713 
.8271.5 

.67156 
.67159 
.67163 
.67166 

9.82840 
.82843 
.82845 
.82847 

.67360 
.67364 
.67367 
.67371 

9.82972 
.82974 
.82976 
.82979 

9.82981 
.82983 
.82985 
.82987 

.67565 
.67568 
.67573 
.67575 

+  5' 

21 

~23 

9.82717 
.82719 
S2722 
.82724 

9.82726 
.82728 
.82730 
.82733 

.67169 
.67173 
.67176 
.67180 
.67183 
.67186 
.67190 
.67193 

9.82849 
.82851 
.82854 
.82856 

.67374 
.67377 
.67381 
.67384 

.67578 

.67583 
.67585 
.67589 

9.83112 
.83114 
.83116 
.83118 

.67783 
.07786 
.67789 
.67793 
.67796 
.67800 
.67803 
.67806 

9.83242 
.83244 
.83246 
.83249 

.67986 
.67990 
.67993 
.67996 

+   6' 

26 

27 

9.828.58 
.82860 
.82862 
.82865 

.67388 
.67391 
.67395 
.67398 
.67401 
.67405 
.67408 
.67413 

9.82990 
.82992 
.82994 
.82996 

9.82998 
.83001 
.83003 
.83005 

.67593 
.67595 
.67599 
.67603 

9.83120 
.83123 
.83125 

.83127 

9.83251 
.83253 
.83255 

.83257 
9.83259 
.83262 
.83264 
.83266 
9.83268 
.83270 
.83272 
.83275 

.68000 
.68003 
.68007 
.68010 
.68013 
.68017 
.68030 
.68034 
.68037 
.68030 
.68034 
.68037 

+   J' 
29 
SO 
31 

9.82735 

.82737 
.82739 
.82741 

.67197 
.67300 
.67303 
.67307 

9.82867 
.82869 
.82871 
.82873 

.67606 
.67609 
.67613 
.67616 

9.83129 
.83131 
.83134 
.83136 

.67810 
.07813 

.67817 
.67820 
.67833 
.67837 
.67830 
.67834 

+     8' 
SS 
34 
35 

9.82744 
.82746 
.82748 
.82750 

.67310 
.67314 
.67317 
.67331 

9.82876 
.82878 
.82880 
.82882 

9.82884 
.82887 
.82889 
.82891 

.67415 
.67418 
.67433 
.67435 

9.83007 
.83009 
.83011 
.83014 

.67619 
.67633 
.67636 
.67630 

9.83138 
.83140 
.83142 
.83144 

+   S' 

57 
SS 
39 

9.827.52 
.82755 
.82757 
.827.59 

.67334 
.67327 
.67231 
.67334 

.67439 
.67433 
.67435 
.67439 
.67443 
.67446 
.67449 
.67453 

9.83016 
.83018 
.83020 
.83022 

9.83025 
.83027 
.83029 
.83031 

9.83033 
.83035 
.83038 
.83040 

.67633 
.67636 
.67640 
.67643 
.67647 
.67650 
.67653 
.67657 
.67660 
.67664 
.67667 
.67670 

9.83147 
.83149 
.83151 
.83153 

.67837 
.67840 
.67844 
.67847 
.678.50 
.67854 
.67857 
.67861 

9.83277 
.83279 
.83281 
.83283 

.68011 
.68044 
.68047 
.68051 

+    IC 

41 

Xi 

9.82761 
.82763 
.82766 
.82768 

.67338 
.67341 
.67344 
.67348 

9.82893 
.82895 
.82898 
.82900 

9.82902 
.82904 
.82906 
.82909 

9.82911 
.82913 
.82915 
.82917 

9.831.55 
.83157 
.83160 
.83162 

9.83285 
.83288 
.83290 
.83292 

.68054 
.68058 
.68061 
.68084 
.68068 
.68071 
.68074 
.68078 
.6,8081 
.6808.5 
.68088 
.68091 
.68095 
.6.8098 
.68103 
.68105 
.68108 
.68112 
.6S115 
.08119 
.68133 

20 
19 
IS 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 

6 
5 
4 
3 

~1 
0 

+  11' 

46 

41 

9.82770 
.82772 
.82774 
.82777 

.67351 
.67255 
.67258 
.67361 
.67265 
.67268 
.67373 
.67375 

.07456 
.67459 
.67463 
.67466 

9.83164 
.83166 
.83168 
.83170 

.67864 
.67868 
.67871 
.67874 

9.83294 
.83296 
.83298 
.83301 

9.83303 
.83305 
.83.307 
.83309 

9.83311 
.83314 
.83316 
.83318 

9.83320" 
.83322 
.83324 
.8.3327 

9.83329 

+  12' 

49 
oO 
51 

9.82779 
.82781 
.82783 
.82785 

.67469 
.67473 
.67476 
.67480 

9.83042 
.83044 
.83040 
.83049 

.67674 
.67677 
.67681 
.67684 

9.83173 
.83175 
.83177 
.83179 

9.83isr 
.83184 
.83186 
.83188 

.67878 
.67881 
.67884 
.67888 
.67891 
.67895 
.67898 
.67901 
.67905 
.67908 
.67913 
.67915 
.67918 

+  13' 

55 
54 
55 

9.S27SS 
.82790 
.82792 
.82794 

.67379 

.67383 
.67385 
.67389 

9.82920 
.82922 
.82924 
.82926 

.67483 
.67487 
.67490 
.67493 
.67497 
.67500 
.67504 
.67507 

9.83051 
.83053 
.83055 
.83057 

9.830.59 
.83062 
.83064 
.83066 

.67687 
.67691 
.67694 
.67698 
.67701 
.67704 
.67708 
.67711 
.67715 

+  14' 

57 
5S 
59 

9.82796 
.82799 
.82801 
.82803 

.67393 
.67396 
.67299 
.67303 

9.82928 
.82930 
.82933 
.82935 

9.83190 
.83192 
.83194 
.83197 

9.83199 

+    15' 

9.82805 

.67306 

9.82937 

.67510 

9.83068 

26A  S9m 

16>t 

SS'" 

IGh  3:m 

le'i  Sf>m 

16''  35m 
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TAIiLK 

4.5. 

Iia\t'rsiiie:<. 

9 

7*25™ 

ui'ty 

7A  .'6m  lU"  30' 

7*  :>7m  111"  45' 

T^ssm  in'o'  1 

7h  iSm  1130  15' 

3 

Log.llav. 

XbI.  Hav. 

Log.  llav. 

Nat.  llav. 

I-og.  llav. 

Nat.liav. 

Log.  Hav. 

Nat.  Hav. 

Log. llav. 

Nat.  Iljv. 

0 

9.SiJ29 

.681« 

9.834.58 

.68325 

9.83.587 

.68528 

9.8371.5 

.68730 

9.83842 

.68932 

60 

1 

.»3331 

.68125 

.834t>0 

.68328 

.83.589 

.68531 

.83717 

.68731 

.83844 

.68936 

.i'J 

i 

.)?;}:i33 

.68n9 

.83402 

.68332 

.83.591 

.68535 

.83719 

.68737 

.83847 

.68939 

5S 

3 

.SXUo 

.68U-J 

.S;J40-l 

y.,8:M07 

.68335 
.68.W9 

.83593 
9.83595" 

.68538 
.68541 

.83721 
9.83723 

.68746 
.68744 

.83849 

.ftS943 
.68946 

66 

+   1' 

y.b3337 

.68i:)5 

9.83851 

5 

.s;!339 

.68139 

.S31I19 

.68;U2 

.83597 

.68545 

.83725 

.68747 

.83853 

.68949 

55 

6 

.S331L' 

.6S14> 

.MM71 

.6S;J45 

.83iK)0 

.68548 

.83728 

.68751 

.83855 

.6895.3 

54 

7 

.>.3344 

.6814G 

.83473 

.68349 

.83002 

.68552 

.83730 

.68754 

.,83S57 

.68956 

+  2' 

i).sy.Uii 

.68149 

9.8347.J" 

.68352 

9.83004 

.68555 

9.83732" 

.68757 

9.8:is5'J 

.6,89.59 

ir 

9 

.s.ms 

.68152 

.83477 

.68356 

.83000 

.68558 

.83734 

.68761 

.83801 

.6896:$ 

51 

10 

.b3350 

.68156 

.83480 

.68359 

.83008 

.68562 

.83736 

.68764 

.83804 

.68966 

50 

11 

.,S335J 
9.S13.jj' 

.68159 
.68163 

.83482 
9.83484 

.68362 
.68366 

.83010 
9.83012 

.68565 

.68568 

.83738 
9.83740 

.68767 
.68771 

.83800 
9.8:!808 

.68969 
.68973 

49 
4S 

+     3' 

IS 

.833.J7 

.68166 

.83480 

.68369 

.83015 

.68572 

.83743 

.68774 

.83870 

.68976 

47 

14 

.S3;ryj 

.68169 

.83488 

.68372 

.83017 

.68575 

.83745 

.68778 

.83872 

.68980 

46 

15 

.83361 

.68173 

.83490 

.68376 

.83019 

.68579 

.83747 

.68781 

.83874 

.G89S3 

+   4' 

9.s3;ii;3 

.68176 

9.83492 

.6s;n9 

9.83021 

.68582 

9.83749 

.68784 

9.83870 

.68986 

44 

ir 

..S33(.ri 

.68180 

.8349.5 

.68383 

.83023 

.68585 

.83751 

.68788 

.83878 

.08990 

-i-i 

IS 

.SSM$ 

.68183 

.83497 

.68386 

.83025 

.68589 

.83753 

.68791 

.,^:;ssl 

.68993 

.;_) 

19 

.83370 

.68I.SC 

.H3499 

.68389 

.83027 

.68592 

.83755 

.68794 

.-- .--.; 

.(►^996 

•;/ 

+    «' 

9.83371.' 

.68190 

9.83..0I 

.68393 

9.83030 

.68595 

9.83757 

.68798 

!(.■'. :^^'i 

.69000 

40 

f/ 

.83374 

.68193 

.83.503 

.68396 

.83032 

.68599 

.83700 

.68801 

v'.nx; 

.09003 

so 

22 

.83370 

.68196 

.83.505 

.68399 

.83634 

.68602 

.83762 

.68804 

.^.1>~'.> 

.69006 

SJ 

.83378 
9.833S0 

.68200 
.68203 

.83.507 
9.83.510 

.68403 
.68406 

.83030 
9.83038 

.68609 

.83764 
9.83766 

.68,808 
.68811 

9.>:i^''.; 

.69010 
.69013 

■ih" 

+     6' 

i'o 

.83383 

.68207 

.83512 

.68410 

.83040 

.68612 

.83768 

.68815 

.N.i^'''i 

.69017 

S5 

i6 

.8338:> 

.68210 

.83514 

.68413 

.83042 

.68616 

.83770 

.68818 

s:is:ir 

.69020 

S4 

+   7' 

.83:187 
9.83.189 

.68213 
.68217 

.,83510 
9.83518" 

.68116 
.68420 

.83044 
9.83047 

.68619 
.68622 

.83772 
9.83774 

.68821 
.688*e5 

.8:i9tH) 

.69023 

.i-i 

"9.8:ii»02 

.69027 

,;_J 

?9 

.8.!3!II 

.68220 

.83.520 

.68123 

.83049 

.68626 

.83777 

.68828 

.8.!904 

.690.30 

.i'l 

.W 

.83393 

.68224 

.83.522 

.68427 

.83051 

.68629 

.83779 

.68831 

.83900 

.69a^3 

SO 

M 

.8339ti 

.68227 

.83525 

.68130 

.83053 

.68633 

.83781 

.68835 

.83908 

.69037 

:".* 

+   8' 

9.83398 

.682:{0 

9.N3527 

.68433 

9.830,55 

.68636 

9.83783 

.688.38 

9.82910 

.69040 

,',V 

,M 

.83400 

.68234 

.83529 

.68437 

.83657 

.68639 

.83785 

.68842 

.8,3912 

.69044 

■  >■; 

J4 

.83402 

.68237 

.83.531 

.68410 

.83659 

.68643 

.83787 

.68845 

.83914 

.69017 

^6 

.13 

.83404 

.68240 

.83533 

.68413 

.83662 

.68646 

.83789 

.68818 

.83910 

.69050 

25 

+      »' 

9.8340G 

.68244 

9.8353.5 

.68417 

9.83004' 

.68649 

9.83791" 

.68852 

9.,839I9" 

.69054 

24 

,T7 

.83409 

.68247 

.83.537 

.68450 

.83006 

.686.53 

.83794 

.68855 

.83921 

.69057 

■2S 

.W 

.83411 

.68251 

.83540 

.68454 

.83668 

.68656 

.83796 

.68858 

.83923 

.69060 

.?9 

.83413 

.68454 

.83542 

.684.57 

.83670 

.68660 

.83798 

.68862 

.83925 

.69064 

Jl 

+  10 

9.83 11.^ 

.68257 

9.8:i.-,i.r 

.68460 

9.83072 

.68663 

9.83.800 

.68865 

9.83927 

.69067 

jti 

■</ 

..83417 

.68261 

.83.540 

.68164 

.83674 

.68666 

.83802 

.68869 

.S:!929 

.69070 

i:> 

^? 

..83419 

.68264 

..83.548 

.68467 

.83676 

.68670 

.83804 

.68872 

.8:i93I 

.69074 

IS 

4.1 

.834:;  1 

.68268 

.83.5.^>0 

.68470 

.83679 

.68673 

.83800 

.68875 

.8:193:1 

.09077 

17 

+  tv 

9.834:!l" 

.68271" 

9.83.552 

.68174 

9.83681 

.68676 

9.83808 

.68,879 

9.8:19:15 

.69080 

16 

4.; 

.834L'I> 

.68274 

.835.5.5 

.68477 

.83f)83 

.68»K) 

.s:wii 

.68882 

.839:18 

.69ftS4 

15 

-;'; 

.834J8 

.68278 

.S3557 

.68481 

.83085 

.68683 

.8;i813 

.68885 

.83940 

.69087 

14 

-(7 

.8343(1 

.68281 

..83.559 

.68484 

.83087 

.68687 

..8,3815 

.68889 

.8:1942 

.69091 

IS 

+  1?" 

9.834:1L' 

.68284 

9.83.501 

.68487 

■9. 83089 

.68690 

"9.83817 

.68892 

9.8:1944" 

.69094 

12 

■is 

.83134 

.68*88 

.83503 

.68491 

.83091 

.68693 

.S;W19 

.6889.5 

.83940 

.69097 

11 

*» 

.S.tl3ti 

.68'>91 

.S3505 

.68494 

.83091 

.68697 

.83,821 

.68899 

.83948 

.69101 

111 

.5/ 

.S.M39 

.68i9.> 

.'^iiMi: 

.68497 

.83090 

.6,8700 

.83823 

.6890-f 

.839.50 

.69104 

9 

+  W 

9.^1441 

.6.H29S 

9  s;t'i:ii 

.6V)0I 

9.83tl98 

.68703 

9:8382.5 

.68906 

T),  8:1952' 

.69107 

~^ 

5.t 

.83443 

.6s;»oi 

>:15VJ 

.68.-,04 

.S37IX) 

.68707 

.83828 

.68900 

.^:',955 

.69111 

7 

W 

.8344.% 

.6S3n.-, 

s;;.')7  ; 

.68.>a8 

.83702 

.68710 

.83,8;«) 

.689  fi 

.N.'.'.r,",' 

.691  It 

,; 

ii 

■<\\r 

.Gs.lils 

-.„., 

.r,8.ui 

.fiVit.-» 

.83704 

.(is;  13 

.v:i^:r2 

.68»l.; 
.68919 

'.t:-:v.<i\\ 

.69117 
.69121 

-'!- 

9.83700' 

.57 

.GS.-,>S 

.83708 

.689'I> 

.^:V.io:i 

.69124 

,,' 

jM 

.68.521 

.83711 

.1^-..:.   ...,-...,^ 

.6S9J6 

.8:1905 

.09127 

.1 

.59 

.68.525 

.83713 

.6S;iJ    .83,8-tO 

.68929 

.*:1:>07 

.09131 

1 

+  'W' 

.68528 

9.8371.5" 

.087:10  9.S:l842 

.689.32 

9.8:1.1, ;:» 

.69134 

0" 

;'.'■..,      j     !,.■■■. S.tm 

76* 

,?-•"'    1    Ifih 

sr^ 

Jti* 

sum 

TABLE  45. 
Ilavorsines. 

[Page  901 

s 

7ft  snm  112°  ar 

7ft  Sm  113°  45' 

7*  S'"' 

113°  0' 

7ft  SSm  113°  15' 

7ft  34"'  113°  30' 

. 

Log.  Hav. 

Xat.  Ilav. 

Log.  Hav, 

Nat.  Hav. 

Log.  Usiv. 

Xat.  Ilav. 

Lo=;.  Hav. 

Nat.  Ilav. 

Log.  Hav. 

Nat.  Hav. 

0 
1 

9.83969 

.83971 
.83974 
.83976 

.69134 
.69138 
.69141 
.69144 

9.84096 
.84098 
.84100 
.84102 

.69336 
.69339 
.69343 
.69346 

9.84221 
.84223 
.84226 
.84228 

.69537 
.69540 
.69543 
.69547 

9.84346 
.84349 
.84351 
.84353 

.69737 
.69741 
.69744 
.69747 

9.84471 
.84473 
.84475 
.84477 

.69937 
.69941 
.69944 
.69947 

60 

59 
58 
.57 

+    r 

5 

6 

7 

9.S397S 
.83980 
.83982 
.83984 

.69148 
.69151 
.69131 
.6913S 
.69161 
.69164 
.69168 
.69171 
.69174 
.69178 
.69181 
.69185 

9.84104 
.84106 
.84108 
.84110 

9.84112 
.84114 
.84117 
.84119 

.69349 
.69353 
.69356 
.69359 

9.84230 
.84232 
.84234 
.84236 

.69550 
.69553 
.69557 
.69560 

9.843.55 
.84357 
.84359 
.84361 

.69751 
.69754 
.69757 
.69761 
.697«t 
.69767 
.69771 
.69774 

9.84479 
.84481 
.84483 
.8t4S5 

9.844SS 
.84490 
.84492 
.84494 

.69951 
.69954 
.69957 
.69961 
.09964 
.69967 
.69971 
.69974 
.69977 
.69981 
.69984 
.69987 
.69991 
.69994 
.69997 
.70001 
.70004 
.70007 
.70011 
.70014 

56 
35 
34 

ii 

52 
51 
50 
49 
48 
47 
46 
45 
U 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 

+      V 
9 
10 
11 

9.83986 
.83988 
.83990 
.83992 

.69363 
.69366 
.69369 
.69373 

9.84238 
.84240 
.84242 
.84244 

.69563 
.69567 
.69570 
.69573 

9.84363 
.84365 
.84367 
.84369 

+     3' 

IS 
14 
13 

9.83995 
.83997 
.83999 
.84001 

9.84121 
.84123 

.84125 
.84127 

.69376 
.69379 
,69383 
.69386 
.69389 
.69393 
.69396 
.69399 
.69403 
.69406 
.69409 
.69413 
.69416 
.69419 
.69433 
.69436 
.69439 
.69433 
.69436 
.69439 
.69443 
.69446 
.69450 
.69453 

9.84246 
.84248 
.84251 
.84253 

9.84255 
.84257 
.842.59 
.84261 

9.84263 
.84265 
.84267 
.84269 

9.84271 
.84274 
.84276 
.84278 

.69577 
.69530 
.69583 
.69587 

9.84371 
.84373 
.84376 
.84378 

9.84380 
.84382 
.84384 
.84386 

9.843SS 
.84390 
.84392 
.84394 

.69777 
.69781 
.69784 
.69787 
.69791 
.69794 
.69797 
.69801 
.69804 
.69807 
.69811 
.69814 

9.84496 
.84498 
.84500 
.84502 

+      4' 

n 

18 
19 

9.84003 
.84005 
.84007 
.84009 

.691S8 
.69191 
.69195 
.69198 

9.84129 
.84131 
.84133 
.84135 

.69590 
.69593 
.69597 
.69600 
.69603 
.69607 
.69610 
.69614 

9.84504 
.84506 
.84508 
.84510 

9.84512 
.84514 
.84517 
.84519 

+     5' 

21 
22 
23 

9.84011 
.84014 
.84016 
.84018 

.69?01 
.69305 
.69?08 
.69311 
.69315 
.69318 
.69331 
.69335 

9.84138 
.84140 
.84142 
.84144 

+  6' 

25 

26 
27 

9.84020 
.84022 
.84024 
.84026 

9.84146 
.84148 
.84150 
.841.52 

.69617 
.69630 
.69634 
.69637 

9.84396 
.84398 
.84400 
.84403 

.69817 
.69831 
.69834 
.69837 

9.84521 
.84523 
.84525 
.84527 

9.84529 
.84531 
.84533 
.84.535 

.70017 
.70031 
.70034 
.70037 
.70031 
.70034 
.70037 
.70041 

+    r 

29 
SO 
SI 

9.84028 
.84030 
.84033 
.84035 

.69338 
.69333 
.69335 
.69338 

9.84154 
.84156 
.84159 
.84161 

9.84280 
.84282 
.84284 
.84286 

9.84288 
.84290 
.84292 
.84294 

.69630 
.69634 
.69637 
.69640 

9.84405 
.84407 
.84409 
.84411 

.69831 
.69834 
.69837 
.69841 

+   8' 
S3 

34 
35 

9.84037 
.84039 
.84041 
.84043 

9.84045 
.84047 
.84049 
.84051 

.69343 
.69245 
.69348 
.69353 
.69355 
.69358 
.69363 
.69365 
.69368 
.69373 
.69375 
.69379 

9.84163 
.84165 
.84167 
.84169 

.69644 
.69647 
.G9650 
.69654 

9.84413 
.84415 
.84417 
.84419 

9.84421 
.84423 
.84425 
.84427 

.69844 
.69847 
.69851 
.69854 
.698.57 
.69861 
.69864 
.69867 

9.84537 
.84.539 
.84541 
.84.543 

.70044 
.70047 
.70051 
.70054 

+     9" 

S7 
38 
39 

9.84171 
.84173 
.84175 
.84177 

.69456 
.69460 
.69463 
.69466 
.69470 
.69473 
.69476 
.69480 
.69483 
.69486 
.69490 
.69493 
.69496 
.69500 
.69503 
.69506 

9.84296 
.84299 
.84301 
.84303 

.69657 
.69660 
.69664 
.69667 

9.84545 
.84547 
.845.50 
.84552 

.70057 
.70061 
.70064 
.70067 
.70071 
.70074 
.70077 
.70081 
.70084 
.70087 
.70091 
.70094 
.70097 
.70101 
.70104 
.70107 

24 
23 

7i 

20 
19 
18 
17 
16 
15 
14 
IS 
13 
11 
10 
9 

+    UK 

41 
42 
4S 

9.84054 
.84056 
.84058 
.84060 

9.84179 
.84182 
.84184 
.84186 

9.84188 
.84190 
.84192 
.84194 

9.84196 
.84198 
.84200 
.84203 

9.84305 
.84307 
.84309 
.84311 

9.84313 
.84315 
.84317 
.84319 

.69670 
.69674 
.69677 
.69680 
.69684 
.69687 
.69690 
.69694 

9.84430 
.84432 
.84434 
.84436 

9.84438 
.84440 
.84442 
.84444 

.69871 
.69874 
.69877 
.69881 
.69884 
.69887 
.69891 
.69894 
.69897 
.69901 
.69904 
.69907 

9.845.54 
.84556 
.845,58 
.84560 

9.84.562 
.84564 
.84.566 
.84.568 

9.84570 
.84572 
.84574 
.84576 

+  11' 

45 
46 
47 

9.84062 
.84064 
.84066 
.84068 

.69383 
.69385 
.69389 
.69393 
.69395 
.69399 
.69303 
.69305 

+  13' 

49 
50 
51 

9.84070 
.84072 
.84075 
.84077 

9.84321 
.84324 
.84326 
.84328 

.69697 
.69700 
.69704 
.69707 

9.84446 
.84448 
.84450 
.84452 

+    13' 

5.5 
54 
55 

9.84079 
.84081 
.84083 
.84085 

.69309 
.69313 
.69315 
.69319 

9.84205 
.84207 
.84209 
.84211 

.69510 
.69513 
.69516 
.69530 
.69533 
.69537 
.69530 
.69533 

9.84330 
.84332 
.84334 
.SI336 

.69710 
.69714 
.69717 
.69730 

9.844-54 
.84456 
.84459 
.84461 

.69911 
.69914 
.69917 
.69931 

9.84578 
.84.581 
.84583 
.84585 

.70111 
.70114 
.70117 
.70131 

8 

6 
5 

+    14' 

57 
58 
59 

9.84087 
.84089 
.84091 
.84093 

.69333 
.69336 
.69339 
.69333 
.69336 

9.84213 
.84215 
.84217 
.84219 

9.84221 

'J.S433S 
.84340 
.84342 
.84344 

.69734 
.69737 
.69731 
.69734 

9.84463 
.84465 
.84467 
.84409 

.69934 
.69937 
.69931 
.69934 
.69937 

9.84587 
.84589 
.84591 
.84.593 

9.84,595 

.70134 
.70137 
.70131 
.70134 
.70137 

4 
S 

2 

1 

o' 

+    15' 

9.84096 

.69537 

9.84346 

.69737 

9.84471 

16h 

29'n 

76ft  28^ 

itfft 

27it 

;6ft 

26"^ 

161' 

,'.5m 

Page  902]                  TABLK  45. 

Ilavcreine.-. 

5 

y»  35"  113°  45' 

7ft  S6^  114°  0' 

7A  S7m  114°  15' 

7*  SSm  114°  30' 

7h  39'^  114°  45' 

s 

Log.  Hav. 

Nat.  Hav. 

Log.  Ilav. 

Xat.  Ilav. 

Log.  Uav. 

Not.  Ilav. 

Log.  nav. 

Nat.  Uav 

Log.  Hav. 

Nat.llLiv. 

V 

1 

3 

9.84.59.0 
.84.597 
.84.599 
.81001 

.70137 
.70141 
.70144 
.70147 

9.84718 
.84720 
.84722 
.84724 

.70337 
.70340 
.70343 
.70.'M7 

9.84841 
.84843 

.84845 
.SlS-17 

.70536 
.70539 
.70543 
.70546 

9.S49C3 

.f-4905 
.84907 
.84flC9 

.70735 
.70738 
.70741 
.70745 

9.85085 
.85087 
.85089 
.85091 

.70933 
.709.36 
.70940 
.70943 

60 
59 
5S 
57 

+      1' 
6 
6 

7 

9.S4t>03 
.84005 
.84007 
.84009 

.70151 
.70154 
.70157 
.70161 

9.84720 
.84729 
.84731 
.84733 

.703.,U 
.703.33 
.703.)7 
.70300 

.Mv-,1 
.sl^.'i•5 

.70549 
.70.553 
.70556 
.70559 

9.84971 
.84973 
.84975 

.84977 

.70748 
.70751 
.70755 
.70758 

9.8.5093 
.8.5095 
.8.5097 
.85099 

.70946 
.70950 
.70953 
.70956 

50 
55 
54 
53 

+    r 

9 
10 
11 
+     3' 
IS 
14 
15 

+      *' 
17 

9.84011 
.84013 
.84016 
.84018 

.70164 
.70167 
.70171 
.70174 

9.84735 
.84737 
.84739 
.84741 

.70303 
.70307 
.70370 
.70373 
.70377 
.70380 
.70383 
.70387 
.70390 
.70393 
.70397 
.70400 

'.(.s-is.-,: 

.SIs.MI 

.sim;i 

9'.84,s00 
.84808 
.84870 
.84872 

9.84S74 
.84S7G 
.84878 
.84880 

.70562 
.70566 
.70569 
.70572 
.70576 
.70579 
.70582 
.70586 
.705.89 
.70592 
.70596 
.70599 

9.S4979 

.S49S2 
.84riv  1 
.SS'lsii 

9.S-r.(vs" 
.819;;0 
.84992 
.84994 

9.84990 
.84998 
.8.5000 
.85002 

.70761 
.70764 
.70768 
.70771 

9.S5101 
.85103 
.85105 
.85107 

.70959 
.70963 
.70966 
.70969 

51 
50 
49 
4S 
47 
46 
45 
44 
43 
42 
41 

9.84020 
.840-JJ 
.840LM 

.8iii2i; 
9.s4l.:^ 

.84(i;!0 
.840;!2 

.8lo:!4 

.70177 
.70181 
.70184 

.70187 
.70191 
.70194 
.70197 
.70201 

9.84743 
.84745 
.84747 
.84749 

.70774 
.70778 
.70781 
.70784 

.70788 
.70791 
.70794 
.70798 

9.85109 
.85111 
.85113 
.85115 

9.86117 
.85119 
.85121 
.85123 

.70973 
.70976 
.70979 
.70983 
.70986 
.70989 
.70992 
.70996 

9.84751 
.84753 
.84755 
..84757 

+   «' 

-'/ 

.'J 

9.S40;iO 
.84038 
.84640 
.84042 

.70204 
.70207 
.70211 
.70214 
.70217 
.70221 
.70224 
,70227 
.70230 
.70234 
.70237 
.70240 
.70244 
.70247 
.70250 
.70254 
.70257 
.70260 
.70264 
.70267 
.70270 
.70274 
.70277 
.70280 

9.847.59 
.84701 
.84703 
.84705 

9.84707 
.84770 
.84772 
.84774 

9.84770 
.84778 
.84780 
.84782 

9.84784 
.84780 
.84788 
.84790 

9.84792 
.84794 
.84790 
.84798 

.70403 
.70407 
.70410 
.70413 
.70417 
.70420 
.70423 
.70426 
.70430 
.70433 
.70436 
.70440 
.70443 
.70446 
.70450 
.70453 
.70456 
.70460 
.70463 
.70466 

9.84882 
.84884 
.84886 
.84888 

9.84890 
.84892 
.84894 
.84890 

9.84898 
.84900 
.84902 
.81904 

9.84900 
.8490S 
..84910 
..S4912 

9.S4914 
.84910 
.84919 
.84921 

9..S4923 
.84925 
.84927 
.84929 

.70602 
.70606 
.70609 
.70612 
.70615 
.70619 
.70622 
.70625 
.706'i9 
.70632 
.706.35 
.706.39 
.70642' 
.70645 
.70649 
.70652 
.70655 
.70659 
.70662 
.70665 
.70668 
.70672 
.70675 
.70678 

9.85004 

.8.5W10 
.8.5008 
.8.5010 

9. 8.50 12 
.8.5014 
.85010 
.8.5018 

9..S5020 
.8.5022 
.85024 
.S.5020 

9.8.5028 
.850,iO 
.8.5032 
.S.50:>l 

9.8.5o;;i; 

.8.5038 
.85040 
..S.5042 

9.,S.5m4 
.8.5040 
.8.5048 
.85050 

9..S5052 
.8.50.54 
.8.5057 
.8.5059 

.70801 
.70804 
.70807 
.70811 
.70814 
.70817 
.70821 
.70824 
.70827 
.70831 
.70834 
.70837 
.70840' 
.7084^1 
.70847 
.70850 
.70,8.54 
.70857 
.70860 
.70864 
.70867 
.70870 
.70874 
.70877 
.70880 
.70884 
.70887 
.70890 

9.85125 
.85127 
.85129 
.,85131 

.70999 
.71002 
.71006 
.71009 
.71012' 
.71016 
.71019 
.71022 
.71025 
.71029 
.71032 
.71035 
.71039 
.71042 
.71045 
.71049 
.71052 
.71055 
.71058 
.71062 
.71065 
.71068 
.71072 
.71075 
.71078 
.71082 
.71085 
.71088 

40 
.19 
SS 
.17 
36 
35 
34 
.?.? 
S2 
SI 
SO 
29 
28 
27 
S6 
25 

+   6' 
25 
26 
27 

+    r 

29 
30 
31 

9.84044 
.84040 
.84048 
.84051 

9.840.53 
.840.55 
.84057 
.84059 

9.84001 
.84003 
.84005 
.84007 

9.85133 
.85135 
.85137 
..85139 

9.85141 
.85143 
.85145 
.85147 

9.85149 
.85151 
.851.53 
..851.55 

9..S5I58 
.85100 
..85 102 
..S51G4 

9.86100 
.8.51C8 
.85170 
.85172 

9.85174 
.85176 
.85178 
.,85180 

+     8' 
S3 
34 
35 

+    r 

37 
38 
39 

9.84009 
.84071 
.84673 
.84075 

9.84077 
.84079 
.84081 
.84083 

24 
23 
2i 
21 

+  w 

41 
4t 
4S 

9.8-l.SOO 
.84.802 
.84804 
.84800 

.81,S10 
SIS  12 

.81815 

.70470 
.70473 
.70476 
.70480 
.7C-83 
.70486 
.70490 
.70493 

20 
19 
IS 
77 
16 
15 
14 
1.1 

+    11' 

45 

4i-> 

47 

+  12' 

4'J 
5() 
51 

9.SII.-'.   .702N4 
.Sli.vs   .702S7 
.SII,!IO   .70'itM> 
Sir.'lJ   .70'>1)4 

9Mii'ii  .;(r.'!i; 

.8l(.'li;   .70300 
.SII,!K   .70301 
SLiKi   .70.307 

9.S4<(;il  ;  .706.82 
.84933   .70685 
.84935  1  .706.VS 
.84937  1  .70692 

9.8-I8I7 
.84819 
.84821 
.84823 

9..848'25 
.84827 
.84,829 
.SIS3I 

.70496 
.70499 
.70503 
.70506 
.7050* 
.70513 
.70516 
.70519 

9.84939 
.84941 
.84943 
.84945 

.70695 
.70698 
.70702 
.70705 

9.8.5001  ,  .70893 
.8.5003  1  .70897 
.8.5005  1  .70900 
S5()i,7  '  .70903 

9  8.5009  1  .70907 
.8,5071   .70910 
.,8.')t)73  1  .70913 
.srK)75  ■    .70916 

9.85182 
.85184 
.85186 
.85188 

9. .85190 
.85192 
.,85,  94 
.85190 

.71091 
.71095 
.71098 
.71101 
.71105 
.71108 
.71111 
.71114 

11 
10 
9 
8 
7 
6 
5 

4 
S 

2 
1 
0 

+    IS' 

S3 

5.5 

9,.M70i; 
.8470-1 
.84700 
.847ftS 

.70310 
.70314 
.70311 
.70320 

9.84947   .70708 
.84949   .70712 
.84951   .70715 
St!ir,3l  .70718 

+  "' 

57 
.VI 
59 

9.84710 
.84712 
.84714 
.84710 

.70324 
.70.Ti7 
.703.30 
.70333 
.76337 

•1  si>.;.t 
.^is.i.-, 
.84837 
.84839 

9.84841 

.7U.5-,'3 
.70526 
.70529 
.70533 
.70536 

9S1''V.|  .70721 
..m:i:.7   .70725 
.849.-.9  1  .70729 
.849(,1  1  .70731 

9.84903  1  .70735 

9.8.')077   .70920 
.8.")079   .70923 
.8.50S1  1  .70926 
.8,.(i^:;   .70930 

9.850^  ■  .7()y;» 

9.85198 
.85200 
.85202 
.85204 

.71118 
.71121 
.71124 
.71128 

+    IV 

9.84718 

9  85200   .71131 

;<;»  ?4'» 

/(;»  2Sm 

;6»  22"> 

lOh  21"' 

16"*  2IJ"> 
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s 

/A  .^0"' 

115°  0' 

7h  4im 

115°  15' 

7h  42m 

115°  30' 

7h4Sm 

115°  45' 

71'  44m  116°  0' 

s 

Log.  Ilav. 

\at.  Hav. 

Log.  nav. 

Nat.  Ilav. 

Log.  Hav. 

Xnt.IIav. 

Log.  Ilav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

0 
/ 

J 

+    r 
s 

6 

li-i 
11 

9.85206 
.85208 
.85210 
.85212 

.71131 
.71134 
.71138 
.71141 
.71144 
.71147 
.71151 
.71154 

9.85326 
.85328 
.85330 
.85332 

9.85334 
.85336 
.85338 
.85340 

9.S5342 
.85344 
.85346 
.S534S 

9.85350 
.85352 
.8.5354 
.85356 

.71338 
.71332 
.71335 
.71338 
.71343 
.71345 
.71348 
.71351 
.71355 
.713.58 
.71361 
.71365 
.71368 
.71371 
.71374 
.71378 

9.85446 

.85448 
.85450 
.85452 

9.85454 
.8.5456 
.85458 
.85460 

9.S.J46L> 
.8.5464 
.85466 
.85468 

9.85470^ 
.85472 
.85474 
.8.5476 

.71526 
.71529 
.71533 
.71535 
.71539 
.71543 
.71545 
.71549 
.71552 
.71555 
.71558 
.71562 
.71565 
,71568 
,71571 
,71575 

9.85565 
.85507 
.8-5569 
.8-5571 

9.8-5573 
.8.5575 
.8-5577 
.8.5579 

9.85581 
.85583 
.85585 
.85587 

9.85589 
.85591 
.85593 
.8.5595 

,71733 
,71736 
,71739 
,71733 
,7173.'; 
,717.39 
,71743 
,71745 
,71748 
,71753 
,71755 
.71758 
,71763 
,71765 
.71768 
.71771 

9.85684 
.85686 
.85688 
.85690 

9.85692 
.85094 
.85096 
.85098 

9.85700 
.85702 
.85704 
.85700 

9.85708 
.85710 
.8-5712 
.8-5714 

.71919 
.71933 
.71925 

.71928 
.71932 
.71935 
.71938 
.71941 
.71945 
.71948 
.71951 
.71955 
.71958 
.71961 
.71964 
.71968 

60 
59 
58 
57 
56 
55 
54 
53 

5i 

51 
50 
49 
4S 
47 
46 
45 

9.85214 
.85216 
.85218 
.85220 

l».85222 
.85221 
.So22U 
.85228 

.71157 
.71161 
.71164 
.71167 
.71170 
.71174 
.71177 
.71180 

+     3' 

13 
14 
15 

9.85230 
.85232 
.85234 
.85236 

n 

IS 
19 

9.85238 
.85240 
.85242 
.8-5244 

9.85246 
.85248 
.85250 
.85252 

9.85254 
.85256 
.85258 
.85260 

.71184 
.71187 
.71190 
.71194 
.71197 
.71300 
.71203 
.71307 

9.8.53.58 
.85360 
.85362 
.85364 

,71381 
.71384 

.71388 
.71391 

9.8.5478 
.85480 

.S54S2 
.8.5484 

,71578 
,71581 
,71585 
,71588 
,71591 
,71594 
,71598 
,71601 
,71604 
,71608 
.71611 
.71C14 

9.8.5597 
.85599 
.8.5001 
.85603 

9.85605 
.85607 
.85609 
.85611 

9.85013 
.85615 
.85617 
.85619 

.71775 
.71778 
.71781 
.71784 

.71788 
.71791 
.71794 
.71798 
.71801 
.71804 
.71807 
.71811 

9.85710 
.85718 
.85720 
.85722 

9.85724 
.85726 
.85727 
.85729 

.71971 
.71974 
.71977 
.71981 
.719,84 
,71987 
,71990 
.71994 

U 
43 
42 
41 
40 
39 
3S 
37 
36 
35 
34 
33 

+      5' 
21 

T-i 

+     6' 

23 
26 
27 

9.85366 
.85368 
.85370 
.85372 

.71394 
.71397 
,71401 
.71404 

9.85486 
.85488 
.85490 
.85492 

9.8.5494^ 
.8-5496 
.85408 
.8-5-500 

.71310 
.71213 
.71217 
.71330 

9.85374 
.85376 
.85378 
.85380 

.71407 
.71411 
.71414 
,71417 

9.85731 
.85733 
.85735 
.85737 

.71997 
,73000 
,72003 

,73007 

+   7' 
29 
SO 
SI 

9.8.5262 
.85264 
.85266 
.85268 

.71323 
.71326 
.71330 
.71333 

9.85382 
.85384 
.85386 
.8.5388 

,71430 
.71434 
.71437 
,71430 

9.8-5-502 
.85-504 
.8-5-506 
.85-508 

.71017 
.71621 
.71624 
.71627 

9.85621 
.85623 
.85625 
.85027 

.71814 
.71817 

.71820 
.71824 

9.85730 
.8-5741 
.85743 
.85745 

,73010 
,73013 
,73017 
.73020 

32 
31 
30 
29 

+     S' 

S4 
Sa 

9.85270 
.85272 
.85274 
.85276 

.71336 
.71340 
.71243 
.71346 

9.85390 
.85392 
.85394 
.85396 

,71434 
,71437 
,71440 
,71443 

9.85510 
.8.5512 
.8-5514 
.8-5516 

9.8-5518 
.8-5520 
.85522 
.8-5524 

.71631 
.71634 
.71637 
,71640 
.71644 
.71847 
.71650 
,71653 

9.85029 
.85031 
.85633 
.85635 

.71837 
.71830 
.71834 

.71837 

9.85747 
.85749 
.85751 
.85753 

.73023 
.72026 
.72030 
.72033 
.72036 
.72039 
.72043 
.72046 

28 
27 
26 
25 
24 
23 
22 
21 

+     9' 

S8 
39 

9.85278 
.85280 
.85282 
.85284 

.71349 
.71353 
.71356 
.71259 
.71363 
.71266 
.71269 
.71273 

9.85398 
.85400 
.85402 
.8.5404 

,71447 

,71450 
,71453 
,71156 
,71460 
.71463 
,71466 
,71470 

9.85037 
.85039 
.85041 
.85643 

9.8-5045 
.85647 
.85649 
.8-5651 

.71840 
.71843 
.71847 
.71850 
,7185.3 
.71,856 
,71860 
,71863 

9.857-55 
.85757 
.857-59 
.85761 

9.85763 
.85705 
.85767 
.85769 

+  10' 

41 
4^ 
4S 

9.85286 
.85288 
.85290 
.85292 

9.85406 
.85408 
.85410 
.85412 

9.8-5526 
.85528 
.8.5530 
.85-532 

,71657 
.71660 
,71663 
,71667 

.72049 
,72052 
,73056 
,73059 

20 
19 
IS 

n 

+  11' 

45 
46 

41 

9.85294 
.85296 
.8.5298 
.85300 

.71376 
.71379 
.71383 
.71386 
.71389 
.71393 
.71396 
.71399 

9.85414 
.85416 
.85418 
.85420 

9.85422 
.85424 
.85426 
.8.5428 

,71473 
,71476 
,71480 
,71483 

9.85534 
.85536 
.85538 
.85540 

,71670 
,71673 
.71676 
.71680 

9.85053 
.850-54 
.85656 
.85658 

.71866 
.71870 
.71873 
.71876 
.71879 
,71883 
,71886 
.71889 
.71893 
.71896 
,71899 
,71903 

9.85771 
.85773 
.85775 
.85777 

9.8-5779 
.85781 
.85783 
.85785 

9.8-5787^ 
.85788 
.8-5790 
.85792 

,73063 
,73066 
,73069 
,73073 
,73075 
.73079 
.73083 
.73085 
.73088 
.73093 
.73095 
.73098 
.73101 
.73105 
.73108 
.73111 
.73114 

16 
15 
14 
IS 
12 
11 
10 
9 
8 
7 
6 
5 
4 
S 
0 

"1 
0 

+  13' 

49 
50 
51 

9.85302 
.85304 
.85306 
.85308 

.71486 
.71489 
.71493 
.71496 

9.85542 
.8-5544 
.85546 
.85548 

.71683 

.71686 
,71690 
,71693 

9.85660 
.85662 
.85664 
.85666 

9.85668 
.85670 
.85672 
.8-5674 

+    13' 

5S 
54 
55 

9.85310 
.85312 
.85314 
.85316 

.71303 
,71305 
.71309 
.71313 
.71315 
.71319 
.71333 
.71335 
.71338 

9.85430 
.85432 
.85434 
.85436 

.71499 
.71503 
.71506 
.71509 

9.8-55-50 

.85.552 
.85554 
.85555 

9.8-5-557 
.85-5.59 
.85-561 
.85-563 

9.8-5-565 

.71696 
.71699 
.71703 
.71706 
.71709 
.71712 
.71716 
.71719 
,71722 

+    14' 

57 
58 
59 

9.85318 
.85320 
.8.5322 
.85324 

9.85326 

9.8.5438 
.85440 
.85442 
.85444 

9.85446 

.71513 
.71516 
.71519 
.71533 
.71536 

9.85676 
.8-5678 
.8-5680 
.85682 

9-8-5684 

,71905 
.71909 
.71913 
,71915 
.71919 

9.85794 
.85796 
.85798 
.85800 

9.85802 

+    15' 

76''  19m 

leh  ISm 

ifift 

17m 

7SA  16m 

/s'l  15m 

Page  904]                 TABLE  45. 

llavereines. 
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t 

7»  ■«"»  116°  15' 

7A  46^  116°  30' 

7ft  47™  116°  45' 

7ft  4^  117=0' 

7A  .;.'*'"  117'  15' 

s 

Log.  llav. 

Nat.  nav. 

Log.  Hav. 

Nat.  nav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  nav. 

Log.  nav.:  Nat.  Hav. 

0 
1 

~S 

9.85S02 
.8.5804 
.85806 
.85808 

.72114 
,72118 
.72121 
.72124 

9.85920 
.85922 
.85924 
.85926 

.72310 
.72313 
.72316 
.72320 

9.86037 
.86039 
.86041 
.86043 

.72505 
.72508 
.72511 
.72515 

9.861.53 
.86155 
.86157 
.86159 

.72700 
.72703 
.72706 
.72709 

9.86269 
.86271 
.86273 
.86275 

.72894 
.72897 
.72900 
.72903 

60 
59 
.55 
.57 
.56 
.55 
54 
S3 

+   1' 

6 
6 

7 

9.86810 
.85812 
.85814 
.8.58  If. 

.72127 
.72131 
.72134 
.72137 

9.85928 
.85930 
.85931 
.85933 

.72323 
.72326 
.72329 
.72333 

9.86045 
.86046 
.86048 
.86050 

.72518 
.72521 
.72524 
.72528 

9.86161 
.86163 
.86165 
.86167 

.72712 
.72716 
.72719 
.72722 
.72725 
.72729 
.72732 
.72735 
.72738 
.72742 
.72745 
.72748 

9.86277  1  .72907 
.86279  .72910 
.862S1  i  .72913 
.86282  .72916 

+    r 

9 
10 
11 

+     V 
IS 

u 

15 

9.8.5818 
.85820 
.85822 
.85824 

9.8.5826 
.85828 
.85830 
.8.5832 

.72141 
.72144 
.72147 
.72150 

9.85935 
.85937 
.85939 
.8.5941 

.72336 
.72339 
.72342 
.72346 

9.86052 
.86054 
.86056 
.86058 

.72531 
.72534 
.72537 
.72541 
.72544 
.72547 
.72550 
.72554 

9.86169 
,86171 
.86173 
,86174 

9.86284 
.86286 
.86288 
.86290 

.72920 
.72923 
.72926 
.72929 

Si 
51 
SO 
49 
4S 
47 
46 
45 

.73154 
.72157 
.72160 
.72163 
.72167 
.72170 
.72173 
.72176 
.72180 
.72183 
.72186 
.72189 
.72193 
.72196 
.72199 
.72202 
.72206" 
.72209 
.72212 
.72215 

9.8.5943 
.85945 
.8.5947 
.8.5949 

.72349 
.72352 
.72355 
.72359 

9.86060 
.86062 
.86064 
.86066 

9,86176 
.86178 
.86180 
,86182 

9.86292 
.86294 
,86296 
,86298 

.72932 
.72936 
.72939 
.72942 

+      *' 

n 

18 
19 

9.85834 
.8.5836 
.85838 
.85840 

9.85951 
.85953 
.H5955 

.859.57 

.72362 
.72365 
.72368 
.72372 

9.86068 
.86070 
.86072 
.86074 

.72557 
.72560 
.72563 
.72567 

9.86184 
.86186 
.86188 
,S6190 

'.I.SV,\'.>2 
.S6194 
..><6196 
.86198 

.72751 
.72755 
.72758 
.72761 
.72764 
.72768 
.72771 
.72774 

9.86300 
,86302 
.86304 
,86306 

.72945 
.72949 
.72953 
.72955 
.72958 
.72962 
.72965 
.72968 

U 
43 
42 
41 
4U 
39 
SS 
.S7 

.iii 

.15 
■U 

.« 

.il 
SO 
,'.9 

-'7 
-'6" 
:?.5 

TT 

.'3 

21 
■JO 
19 
IS 

n 

16 
15 
14 
1.1 

+   y 
tl 
it 
ts 

+  V 

ss 

S6 
27 

9.85841 
.8.5843 
.8.5845 
.8.5847 

9.85849 
.8.5851 
.85853 
.85855 

9.85959 
.8.5961 
.85963 
.8.5965 

9.8.5967 
.85969 
.85971 
.85972 

.72375 
.72378 
.72381 

.723M 

.7i:{>s 
.7'i3;ii 

.72394 
.7239S 
.72401 
.72494 
.72407 
.72411 
.72414 
.72417 
.72420 
.72424 

9.86076 
.86078 
.86080 

>r,(isi 

.Millar 

:i..M.o:u' 
..M.df:; 
.si;ii:i,-, 
,siio!'r 

!I,860'.I'J 
,86101 
.86103 
.86105 

.72570 
.72573 
.72576 
.72580 

9,86307 
.86309 
.86311 
.86313 

.72583 
.72586 
.72589 
.72593 
.72596 
.72599 
.72602 
.72806 
.72609 
.72612 
.72615 
.72618 
.72622 
.72625 
.72628 
.72631 
.72035 
.72638 
.72641 
.72644 

9.86200 
.86201 

,86203 

„S(;2(I.5 

!I..s(j2(I7 

.86209 

.86213 
!l..s(,L'1.5' 
.86217 
.86219 
.86221 

.72777 
.72780 

.72784 
.72787 
.72790 
.72793 
.72797 
.72800 

.72806 
.72810 
.72813 

9.86315 
.86317 
.86319 
.86321 

9.86323 
.86325 
.86327 
.86329 

.72971 
.72974 

.72978 
.72981 
.72984 
.72987 
.72991 
.72994 

+     T 
19 
30 
31 

9.85857 
.85859 
.8.5861 
.85863 

9,8.5974 
.85976 
.8.5978 
.85980 

9,85982 
.85984 
.8.5986 
.8.5988 

33 
34 
35 

9.85865 
.8,58(17 

.8586fl 
.S-.S7I 

.72219 
.72222 
.72225 

9.86331 
.86332 
.86334 
.86336 

.72997 
.73000 
.73004 
.73007 
.73010 
.73013 
.7301G 
.7.1020 
.73023 
.73026 
.73029 
73033 
.73036 
.730:t9 
.73042 
.73046 

+     V 
37 
SS 
39 

9.8.')S7:'. 
.H5^7.■> 
.8.5877 
.8.5879 

9.8.5S.S1 

.8.'>>s;! 

.8.5s^.'i 
.85SS7 

.72235 
.72238 
.72242 
.72245 
.72248 

.rn.M 

.;22.>5 

9,85990 
.85992 
.85994 
.8.5996 

9,85998 
,86000 
.86(H)2 

.mvH 

.72427 
.72430 
.72433 
.72437 
.72440 
.72443 
.72446 
.72450 

9.86107 
.86109 
.86111 
,86112 

9,86114 
,86116 
,86118 
.86120 

9.86223 
.86225 
.86227 
.86229 

.72816 
.72819 
.72823 
.72826 
.72829 
.72832 
.73S35 
.7■^839 
.72842 
.72845 
.72848 
.72852 

9.80338 
.86340 
.86342 
.86344 

9.86346 
.Mi348 
,.863,50 
.863.52 

9.M.3.54 
.86355 
.86357 
,86359 

+  W 

41 

4i 
43 

9.86230 
.86232 
.86234 
.86236 

9.86238 
.86240 
.86242 
.86244 

+    11' 

45 

46 

■<7 
+  IV 

49 

SO 

51 

9.8.>SS  j  .Ti-:M 

.8.5MIO  .;r»6l 
.8.58'I2  {  .;ri64 
.8.5S!)I  1  .7riCS 

9,8(i(H)6 
.86008 
,86010 
86011 

.72453 
.72456 
.72459 
.72463 

9,86122 
,86124 
.86126 
,,86rjs 

.72648 
.72651 
.72654 
.726.57 

U.8.'>.><!M, 
.8.5.s:is 
.S.51MKI 
,85!'ii-' 

.7ri7i 

.7r>74 
.7'.»277 

.7r,'Hi 

!I.,S6013 
.8(iOI5 
.8W)17 

,S(;ni!t 

.7-J466 
.72469 
.72472 
72476 

9,S6l;t(i 
.86132 
.86131 

,siii3(; 

.iiCr.1 
.72664 
.72667 
.7;C70 

il.M'.J  16 
.86218 
.862.'.0 
.Si;2-".2 

.72855 

.72858 
.72861 
.72.865 
.72868 
.72871 
.72874 
.72878 

9.86361 
.86363 
.8636.5 
.86367 

9.86369 
,86371 
.86373 
.86375 

.73049 
.73052 
.73055 
.73058 
.73062 
.73065 
.73068 
.73071 

1.' 
11 
10 
9 
8 
7 
6 
S 
4 
3 
i 
1 
0 

+    18' 
63 
64 
65 

~+  w 

57 
5S 
59 

+   is^ 

9".,>>V,.i.| 
.hr.'iiM, 
.8,^:l(|^ 

¥..s.v.'i.' 
.8.'.'.t  1  1 
.8.5!M6 

.8.-.!ns 
!».,s:,y2o 

.7rfoo 
r.rm 
.7r.".»7 

.72300 
.72303 
72307 
.72310 

il  M.IIJI 
.Sl.dJ.-, 

,.S(Hi27 

i»..Mi»iJ9 

.860:11 

,86o;« 

,86035 
9,8«M)37" 

.7-M79 
.7-.MS-J 
.7".M.H5 
.72«>9 
'.724»'' 
.7'MH.-| 
.7249S 
.72.-.0> 
.72505 

:i  m;i,is 
,m;ii(i 
.sr.i  ij 
.S..1  i:i 

u  M,i  ;,, 

.-■III  17 

.m;i  i'i 
!l..S61.'.3 

.72674 
.72077 
.72680 
.726S3 
.72»i7 
.72690 
.72693 
.72696 
.72700 

9.8(;2M 
.86256 
.S6257 
.86259 

9.86261 
.86263 
.86265 
.86267 

9.86269 

.72881 

.72884 
.72887 
.72.890 
.72894 

9,86377 
.86379 
.86380 
.86382 

9,86384 

.73076 
.73078 
.7.3081 
.730H4 
.73087 

;»;*  /.("• 

/(,*  IS" 

lf,h  ijm 

II.''  II"> 

lf,h  mm 
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s 

7A  50m  117°  3(K 

7ft  Sim  1170  45'  1 

7ft  52m  118°  (K 

rft  5S^  118°  15' 

7*  54™  118°  30' 

s 

Lop.  Hav. 

Nat.  Ilav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Hav 

Nat.  Hav 

Log.  Hav. 

Nat.  Hav. 

Lor.  Hav. 

Nat.  )I,iv. 

0 
1 
2 
3 

+  V 
5 
6 

7 

9.863S4 
.86386 
.86388 
.86390 

.73087 
.73091 
.73094 
.73097 

9.86499 
.86501 
.86503 
.86505 

.73381 
.73284 
.73287 
.73290 

9.86613 
.86615 
.86617 
.86619 

.73474 
.73477 
.73480 
73483 

9.86727 
.86729 
.86730 
.86732 

.73666 
.73069 
.73672 
.73676 

9.86840 
.86842 
.86843 
.86845 

.738.58 
.73861 
.73864 
.73868 
,73871 
,73874 
,73877 
.73880 
,73884 
.73887 
.73890 
,73893 
,73896 
,73899 
.73903 
,73906 
,73909 
,73913 
,73915 
,73919 
,73922 
,73925 
.73928 
.73931 
,73935 
,73938 
,73941 
,73944 

60 
59 
SS 
.57 
66 
.55 
54 
53 
52 
51 
SO 
49 
43 
47 
46 
45 
U 
43 
4i 
41 
40 
39 
38 
37 
36 
35 
34 
S3 

9.86392 
.86394 
.86396 
.86398 

.73100 
.73104 
.73107 
.73110 

9.86507 
.86509 
.86510 
.86512 

.73294 
.73297 
.73300 
.73303 

9.86621 
.86623 
.86625 
.86626 

.73486 
.73490 
.73493 
.73496 

9.86734 
.86736 
.86738 
.86740 

.73679 
.73682 
.73685 
.73688 

9.86847 
.86^49 
.86851 
.86853 

+  2' 
9 
10 
11 

9.86400 
.86401 
.86403 
.86405 

.73113 
.73116 
.73120 
.73123 

9.86514 
.86516 
.86518 
.86520 

.73306 
.73310 
.73313 
.73316 
.73319 
.73323 
.73326 
.73329 
.73332 
.73335 
.73339 
.73342 

9.86628 
.86630 
.86632 
.86654 

.73499 
.73503 
.73506 
.73509 

9.86742 
.86744 
.86746 
.86747 

.73692 
.73695 
.73698 
.73701 

9.80855 
.80857 
.80859 
.80860 

+     3' 

13 
14 
15 

9.86407 
.86409 
.86411 
.86413 

.73126 
.73129 
.73133 
.73136 

9.80522 
.86524 
.86526 

.86528 

9.86636 
.86638 
.86640 
.86642 

.73513 
.73515 
.73519 
.73522 

9.86749 
.86751 
.86753 
.86755 

.73704 
.73708 
.73711 
.73714 

9.80802 
.80804 
.80800 
.86868 

+      *' 

n 

IS 

19 

+     5' 

21 

22 
23 

9.86415 
.86417 
.86419 
.86421 

9.86423 
.86424 
.86426 
.86428 

.73139 
.73142 
.73145 
.73149 

9.86529 
.86531 
.86533 
.86535 

9.86643 
.86645 
.86647 
.86649 

.73525 
.73528 
.73531 
.73535 

9.86757 
.86759 
.86761 
.86763 

.73717 
.73720 
.73724 
.73727 

9.80870 
.80872 
.80874 
.86875 

9.86877 
.80879 
.80881 
.80883 

.73152 
.73155 
.73158 
.73162 

9.86537 
.86539 
.86541 
.86543 

.73345 
.73348 
.73351 
.73355 

9.86651 
.86653 
.86655 
.86657 

.73538 
.73541 
.73544 
.73547 

9.86764 
.86766 
.86768 
.86770 

.73730 
.73733 
.73736 
.73740 

+     6' 

25 
26 

27 

9.86430 
.86432 
.86434 
.86436 

.73165 
.73168 
.73171 
.73174 

9.86545 
.86547 
.86569 
.86550 

.73358 
.73361 
.73364 
.73368 
.73371 
.73374 
.73377 
.73380 

9.86659 
.86661 
.86662 
.86664 

.73551 
.73554 
.73557 
.73560 

9.86772 
.86774 
.86776 
.86778 

.73743 
.73746 
.73749 
.73752 

9.80885 
.86887 
.86889 
.86890 

+    r 

29 
30 
31 

9.S643S 
.80440 
.86442 
.86444 

.73178 
.73181 
.73184 
.73187 

9.86552 
.86554 
.86556 
.86558 

9.86666 
.86668 
.86670 
.86672 

.73563 
.73567 
.73570 
.73573 

9.86780 
.86781 
.86783 
.86785 

.73756 
.73759 
73763 
.73765 

9.86892 
.86894 
.86896 
.86898 

,73947 
,73951 
,73954 
.73957 
,73960 
.73963 
.73967 
.73970 

32 
31 
30 
29 
23 
27 
26 
25 
24 
23 

2~1 
20 
19 
IS 

n 

+     8' 
55 
34 

35 

9.86446 
.86447 
.86449 
.86451 

.73191 
.73194 
.73197 
.73200 

9.86560 
.86562 
.86564 
.86566 

9.86-568 
.86569 
.86571 
.86573 

.73384 
.73387 
.73390 
.73393 

9.86674 
.86676 
.86678 
.86679 

.73576 
.73579 
.73583 

.73586 

9.86787 
.86789 
.80791 
.86793 

.73768 
.73772 
.73775 
.73778 
.73781 
.73784 
.73788 
.73791 

9.86900 
.86902 
.86904 
.86905 

9.86907 
.86909 
.86911 
.86913 

+      9' 

37 
3S 
39 

9.86453 
.86455 
.86457 
.86459 

.73203 
.73207 
.73210 
.73213 

.73396 
.73400 
.73403 
.73406 

9.86681 
.86683 
.86685 
.86687 

.73589 
.73592 
.73595 
.73599 

9.86795 
.86796 
.86798 
.86800 

.73973 
.73976 
.73979 
,73983 
,73986 
,73989 
,73993 
,73995 

+    W 
41 

42 
43 

9.86461 
.86463 
.86465 
.86467 

.73216 
.73220 
.73223 
.73226 

9.86575 
.86577 
.86579 
.86581 

.73409 
.73413 
.73416 
.73419 

9.86689 
.86691 
.86693 
.86695 

.73602 
.73605 
.73608 
.73611 

9.86802 
.86804 
.86806 
.80808 

.73794 
,73797 
.73800 
.73804 

9.86915 
.80917 
.80919 
.80920 

+    U' 

45 
46 
47 
+    13' 
49 
50 
51 

9.86468 
.86470 
.86472 
.86474 

.73229 
.73233 
.73236 
.73239 

9.86583 
.86585 
.86587 
.86588 

.73423 
.73435 
.73439 
.73433 

9.86696 
.86698 
.86700 
.86702 

.73615 

.73618 
.73021 
.73624 

9.80810 
.80812 
.86813 
.86815 

.73807 
.73810 
.73813 
.73816 

9.86922 
.86924 
.86926 
.86928 

,73998 
.74003 
.74005 
.74008 

lb 
15 
14 
IS 

9.86476 
.86478 
.86480 
.86482 

.73242 
.73245 
.73249 
.73252 

9.86590 
.86592 
.86594 
.86596 

.73435 
.73438 
.73441 
.73445 

9.86704 
.80706 
.86708 
.86710 

.73628 
.73631 
.73634 
.73637 

9.86817 
.86819 
.86821 
.86823 

,73830 
.73833 
.73826 
.73829 

9.86930 
.86932 
.80933 
.80935 

.74011 
.74014 
.74018 
,74021 

12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

+  13' 

53 
54 
55 

9.86484 
.86486 
.86488 
.86489 

.73255 
.73258 
.73261 
.73365 
.73268 
.73271 
.73274 
.73278 

9.86598 
.86600 
.86602 
.86604 

9.86606 
.86607 
.86609 
.86611 

.73448 
.73451 
.73454 

.73458 

9.86712 
.86713 
.86715 
.86717 

.73640 
.73644 
.73647 
.73650 
.73653 
.73656 
.73660 
.73663 

9.86S25 
.86827 
.86828 
.86830 

.73832 
.73836 
.73839 
.73843 

9.80937 
.80939 
.86941 
.86943 

,74024 
,74037 
.74030 
.74033 

+    W 

57 
5S 
59 

9.86491 
.86493 
.86495 
.86497 

.73461 
.73464 
.73467 
.73470 

9.S6719 
.86721 
.86723 

.86725 

9.86832 
.86834 
.86836 
.86838 

.73845 

.73848 
.73852 
.73855 

.73858 

9.86945 
.86947 
.86948 
.86950 

9.86952 

.74037 
.74040 
.74043 
,74046 
,74049 

+  15' 

9.86499 

.73281 

9.86613 

.73474 

9.86727 

.73666 

9.86840 

16^ 

ym 

W 

Sm 

161 

7m 

76'' 

cm 

IGf 

5m 
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Haversines. 

0      0 

Sh  om  120°  O' 

Sh  2m  120°  30' 

Sh  4m  121°  0' 

Sh  em  131°  30' 

Sh  sm  122°  0' 

3 
60 

Log.  Hav. 

Nat.  Huv. 

Log.nav.  Nat.  Hav. 

Log.  Hav. 

Xat.  Uav. 

Log.  Huv. 

Nat.  Hav. 

Log.  Uav. 

Nat.  Hav. 
0.76496 

9.87506 

0.75000 

9.87724 

0.75377 

9.87939 

0.75753 

9.88153 

0.76125 

9.88364 

2 

.87510 

.75006 

.87727 

.75383 

.87943 

.75758 

.88156 

.76131 

.88367 

.76502 

68 

4+   1 

.87513 

.75013 

.87731 

.75389 

.87947 

.75764 

.88160 

.76137 

.88371 

.76508 

56 

6 

.87517 

.75019 
0.75035 

.87735 

.75396 
0.75403 

.87950 
9.87954" 

.75771 
0.75777 

.8S163 
9.88167 

.76144 
0.76150 

.88374 
9.88378' 

.76^514 
0.76,521 

64 

cV+  3 

9.87521 

9.87738 

10 

.87524 

.75033 

.87742 

.75408 

.87957 

.75783 

.88170 

.76156 

.88381 

.76527 

60 

13+   3 

.87528 

.75038 

.87745 

.75415 

.87961 

.75789 

.88174 

.76162 

.88385 

.76533 

48 

14 

.87532 

.75044 

.87749 

.75431 

.87964 

.75795 

.88177 

.76168 

.88388 

.76539 

46 

16+   4 

9.87535 

0.75050 

9.87753 

0.75437 

9.87968 

0.75802 

9.SS181 

0.76175 

9.88392 

0.76545 

44 

75 

.87539 

.75057 

.87756 

.75433 

.87971 

.75808 

.88185   .76181 

.88395 

.76551 

42 

■20+   5 

.87543 

.75063 

.87760 

.75440 

.87975 

.75814 

.88188 

.70187 

.88399 

.76558 

40 

i?^ 

.87546 

.75069 

.87764 
9.S7767 

.75446 
0.75453 

.87979 
9.87982 

.75820 
0.75827 

.88192 

.76193 

.88402 

.76564 
0.76570 

ti6 

A?^+  6 

9.S755U  0.75075 

9.8S195 

0.76199 

9.88406 

26 

.87553  j  .75083 

.87771 

.75458 

.87986 

.758:J3 

.88199 

.76205 

.88409 

.76576 

H 

2S+   7 

.87557  1  .75088 

.87774 

.75465 

.87989 

.75839 

.88202 

.76212 

.88413 

.76582 

S2 

50 

.87561  t  .75094 

.87778 

.75471 

.87993 

.75845 

.88206 

.76218 

.88416 

.76588 

SO 

J-'+  8 

9.87364  i  0.75101 

9.87782 

0.75477 

9.87996 

0.75853 

9.88209 

0.76224 

9.SS420 

0.76595 

28 

S4 

.87568  1  .75107 

.87785 

.75483 

.88000 

.75858 

.88213 

.76230 

.88423 

.76601 

26 

S6+   9 

.87572 

.75113 

.87789 

.75490 

.88004 

.75864 

.88216 

.76236 

.88427 

.76607 

24 

.?,? 

.87575 

.75130 
0.75136 

.87792 

.75196 
0.75503 

.88007 

.75870 

.88220 

.76343 

.88430 
9.88434 

.76613 
0.76619 

~20 

^0+10 

9.87579 

9.87796 

9.88011 

0.75876 

9.88223 

0.76349 

43 

.87.583 

.75133 

.87800 

.75508 

.88014 

.75883 

.88227 

.76355 

.88437 

.76625 

18 

■«+ll 

.87586 

.75138 

.87803 

.75515 

.88018 

.75889 

.88230  i  .76261 

.88441 

.76632 

16 

46 

.87590 

.75145 

.87807 

.75531 

.88021 

.75895 

.88234 

.76367 

.88444 

.76638 

14 

4S+l-i 

9.87.593  0.75151 

9.87810 

0.75537 

9.88025 

0.75901 

9.88237 

0.76374 

9.88448 

0.76644 

13 

50 

.87.597   .75157 

.87814 

.75533 

.88029 

.75908 

.88241 

.76380 

.88451 

.76650 

10 

5,'+13 

.87601   .75164 

.87818 

.75540 

.88032 

.75914 

.88244 

.76286 

.88455 

.76656 

8 

54 

.87604   .75170 

.87821 
9.87825 

.75546 
0.75553 

,88036 
9.88039 

.75920 
0.75936 

.88248 

.76393 

.88^58 

.76662 

6 

56+14 

9.87608  0.75176 

9.88252 

0.76298 

9.88462 

0.76668 

4 

58 

9.87612  0.75183 

9.87828 

0.75558 

9.88043 

0.75933 

9.88255 

0.76305 

9.88465 

0.76675 
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io*  59m 

15h  57m 

75^  55m 

15h  SSm 

15h  5m 
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Sh  5m  131°  0' 
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60 

9.87615 

0.75189 

9.87832  0.75565 

9.88046 

0.75939 

9.882-59 

0.76311 

9.88469 

0.76681 

-> 

.87619 

.75195 

.87835   .75571 

.88050 

.75945 

.88262 

.76317 

.88472 

.76687 

58 

4+16 

.87623 

.75301 

.87839 

.75577 

.88053 

.75951 

.88266 

.76333 

.88476 

.76693 

56 

6 

.87626 

.75308 

.87843 

.75583 

.88057 

.75957 

.88269 

.76329 

.88479 

.76699 

54 

cV+17 

9.S7630 

0.75314 

9.87846 

0.75590 

'9.88061 

0.75964 

9.88273 

0.76.335 

9.88483 

0.76705 

53 

10 

.87633 

.75330 

.87850 

.75596 

.88064 

.75970 

.88276 

.76343 

.88486 

.76711 

50 

12+lS 

.87637 

.75326 

.87853 

.75603 

.88068 

.75976 

.88280 

.76348 

.88490 

.76718 

48 

14 

.87641 

.75333 

.87857 

.75608 

.88071 

.75983 

.88283 

.76354 

.88493 

.76734 

4  6 

16+X9 

9.87644 

0.75339 

9.87861 

0.75615 

9.88075 

0.75988 

9.88287 

0.76360 

9.88496 

0.76730 

44 

IS 

.87648 

.75345 

.87864 

.75631 

.88078 

.75995 

.88290 

.76366 

.88.500 

.76736 

43 

20+20 

.87652 

.75251 

.87868 

.75637 

.88082 

.76001 

.88294 

.76373 

.88503 

.76743 

40 

22 

.87655 

.75258 

.87871 
9.87875 

.75633 
0.75640 

.88085 

.76007 

.88297 
9.88301 

.76379 
0.76385 

.88507 

.76748 

■IS 
^.i6 

24+n 

9.S7659 

0.752G4 

9.88089 

0.76013 

9.88510 

0.76754 

26 

.S7662 

.75270 

.87879 

.75646 

.88092 

.76019 

.88304 

.76391 

.88514 

.76761 

84 

28+n 

.87666 

,75377 

.87882 

.75653 

.68096 

.76030 

.88308 

.76397 

.88517 

.76767 

S3 

SO 

.87670 

.75383 

.87886 

.75658 

.88100 

.76033 

.88311 

.76403 

.88521 

.76773 

80 

5^+23 

9.87673 

0.75289 

9.87889 

0.75605 

9.88103 

0.76038 

9.88315 

0.76410 

9.88524 

0.76779 

28 

S4 

.87677 

.75395 

.87893 

.75671 

.88107 

.70044 

.88318 

.76416 

.88528 

.76785 

26 

56+24 

.87680 

.75303 

.87896 

.75677 

.88110 

.76050 

.88322 

.76422 

.88.531 

.76-91 

24 

38 

.87684 

.75308 

.87900 

.75083 

.88114 

.76057 

.88325 
9.88329 

.76428 
0.76434 

.88535 
9.88528 

.76/97 
0.76804 

20 

40+%a 

9.S7GSS 

0.75314 

9.87lj04  1  0.75690 

9.88117 

0.70063 

42 

.87691 

.75321 

.87907  !  .75696 

.88121 

.76069 

.88332 

.76440 

.88.542 

.76810 

18 

4^+26 

.87695 

.75327 

.87911  1  .75702 

.88124 

.76075 

.88336 

.76447 

.88-545 

.76810 

16 

46 

.87699 

.75333 

.87914  !  .75708 

.88128 

.76083 

.88339 

.76453 

.88549 

.70833 

14 

^+27 

9.87702 

0.75339 

9.S79J8  1  0.75714 

9.88131 

0.76088 

9.88343 

0.764.59 

9.88552 

0.76838 

13 

50 

.87706 

.75346 

.S7921  1  .75721 

.88135 

.76094 

.88346 

.76465 

.88-556 

.70.831 

10 

55+28 

.87709 

.75353 

.87925,  .7.5737 

.88139 

.76100 

.8S350 

.76471 

.88559 

.76840 

8 

54 

.87713 

.75358 

.87929  1  .75733 

.88142 
9.8S146 

.7610(i 
0.76113 

.883.53 
9.8S:io7 

.76477 
0.76484 

.88562 
9;8S566' 

.76847 
0.76853 

6 

4 

56+29 

9.87717 

0.75364 

9.87932  0.75739 

58 

.87720 

.75371 

.87936  '  .75746 

.88149 

.76119 

.Sf3G0 

.76t90 

.8S569 

.76859 

2 

60+30 

9.87724 

0.75377 

9.87939  1  0.75753 

9.881.53 

0.76135 

9.88364 

0.76496 

9.88573 

0.76865 

0 

75'»  5Sm 

15^  SOm 

15^  54^ 

loh  52'" 

l.jh  50m 

Page  908] 

TABLE  4.-. 

1 
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#A  ;*m  123°  V 

$>>  7.fm  123°  30'  1  *»  IC^  124°  0' 

81*  IS^  124°  30' 
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Log.  nav.|  Nst.  Hav 

Log.  IIST.I  Nat.  Itnv 

Ix)B.  navJ  N.it.  llav.)  l>og.  Hav.  Nat.  Hav. 

log.  Uav.i  Nat.  Hav. 

0     • 

<l.8'"<73  0.768«5 

<».SS7S(I  0.77232 

9.889.^ 

0.77597 

9.89187  '  0.77960 

9.89387  1  0.7S.320 
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.8>.i7ti 

.768;i 

.s-:-..   .77238 

,88988 

.77603 

.89190  '<    .77966 

.S9391   .7,S!-,'6 

■  iS 

i-L  1 

>S.SO 

.768(7 

.sv>:   .77244 

.88991 

.77609 

.89194 

.77972 

.89394   .78.332 

06 

s-.>:i 

SI, v.. '.NT 

.76hk:i 

0.76.HH0 

.>.v7:m.   .77250 
I.  s^Tk;  0.772-iG 

.8N9!J,j 

.77615 

.89197 

.77978 

.S9397  .1s:W< 

"'4 

'9.SM..*S  0.77631 

'9.89200 

0.77984 

ITsii-lOM  'iK7>*344 

10 

.ssr.iio 

.76N!I6 

.ssTf'7   .77262 

.SitOOl 

.77627 

.S9204 

.77990 

.,s940l   .7S.«0 

■'lO 

ii+  8 
t-i 

.S-^.M!-! 

.76»<r» 

.S>S()0   .77209 

.8900.5 

.77633 

.89207 

.77996 

.89407  1  .7Ni.56 

■is 

S'^.MIT 

.7G9«.s 

..vsMi-i   .77275 

.89008 

.77639 

.89210 

.78002 

.89411  1  .7s;«i2 

-i>> 

J6+   4 

y.sst;oo 

0.76»U 

!».ssMI7  0.77281 

9.89012 

0.77645 

9.89214  0.7,8008 

9.89414  0.7H3C8 

44 

IS 

.SStiOl 

.76»','0 

..sssll   .77287 

.89015 

.77651 

.89217   .78014 

.89417   .7S374 

4-' 

iO+   S 

.8!<(i07 

.76!»i6 

..s^sll   .77293 

.89018 

.77657 

.89221  1  .78020 

.89421   .78380 

40 

Si 

.8«U11 

.76*i'.' 

,s>sl7   .77299 

.89022 

.77664 

.89224  '■    ,78026 

.89424   ,7,8:»o 

SS 

^4+   « 

H.S-Stil-l 

.U76»:(» 

!)>^>J!  0.V7305 

9.8902.5 

0.77670 

9.8i)227  0.78032 

y.S9427  0.7N392 

M 

?6' 

.8«(;18 

.769*5 

s>-Ji   .77311 

.89028 

.77676 

.89231  '  .78038 

.89431   .7,V19S 

■  U 

?*+  7 

•SSIKI 

.769.>1 

s'^^.N   .77317 

.890;?2 

.77682 

.89234  1  .78044 

.89434   .7,s404 
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SO 

.SKiil'o 

.769.-,7 

.ss>.;i   .77323 

.8itO:i,5 

.77C88 

.89237  1  .78050 

.S9437 

.7S410 

■  U) 

3i+   8 

9. SMIL'S 

o.iesct 

'.is^V,,  0.77329 

9.89039 

0.77694 

9.89241  ,0.78056 

9.89441 

0.78416 

JS 

J-< 

.!>.Myj 

.769<i9 

^>v;s  '  .77336 

..S9042 

.77700 

.89244 

.78062 

.89444 

.IMTi 
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36+  9 

.maf> 

.7697S 

sxvll  1  .77342 

.89045 

.77706 

.89247 

,78068 

.89447 

.78*28 

J4 

SS 

.ss(;3<» 

.769NI 

„ss,s.i.-,   .77348 

.89049 

.77712 

.89251 

.78074 

.894.50 

.7>434 

..'.' 

-("+10 

!^8Mc4L' 

0.709M 

;»  ,v>si,s  0.77354 

9.890.52 

0.77718 

9.89254 

0.78080 

9^S9454  0.7,'^440 

.'0 

^.' 

.8,siM5 

.76994 

>->s.-,.'  1  .77360 

.890.56 

.77724 

.89257 

.78086 

..S9457   .78446 

IS 

44  +  11 

.SS(i4i» 

.77000 

>ss.-,,-,  \    .77368 

.89059 

.77730 

.89261 

.78092 

.S94(»   .78452 

16 

4'i 

.SM,",2 

.77000 

.ss>.-,s  ;  .77372 

.890(i2 

.77736 

.892(54 

.78098 

.S94(i4   .7.S4.5S 

14 

+■-•+12 

»,SM,.'.(i 

0.77012 

:i>^S(,J  '  0.77378 

9.890li6 

0.77742 

9.,892(17 

0.78104 

9.89 1(i7  0.78464 

IJ 
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.s.m;:.!) 

.7701S 

.ssM,.-.   .77.'W4 

.89069 

.77748 

.89271 

,78110 

.V9470   .7S470 

10 

J.' +13 

.ss(;f,:i 

.770-,'4 

>>>•<;;» '  .77.390 

.Sf»072 

.77754 

.89274 

,78116 

.89471   .78476 

8 

54 

.SS'K.f) 

.770:!0 

sssTj   .77.396 

.S907f> 

.77760 

.89277 

.78122 

.89477   .78482 

6 

S6+U 

ii.SM.ro 

0.770.J6 

ll.sssn,  0.77403 

9.S1(079 

0.77766 

9.89281 

0.78128 

"!».89480  ""0.784.88 

4 

SS 

».8&ti73 

0.7704.3 

9.88S7S*  i  0.77409 

9,890.S3 

0.77772 

9.89284 

0.78134 

.9.89484  0.78494 

2 
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Sh  ism  1230  0/ 

.v''  ir,">  123"  30' 

fth  i:m  124°  0' 

Sh  7.'*'"  124°  30' 

8 

y.8sr,77 

0.77049 

<)  KS.><«»L' 

0.77415 

9, 89080 

0.77779 

9.89287 

0.78140 

9„S9487 

0.7H500 

m 

sscso 

.770.'-..-, 

v^vsr, 

.77412 

.S9089 

.77785 

.89291 

.78146 

.8949(1 

.7S506 

■',S 

4  +  16 
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.77nfil 

N,s,;i 

.77427 

.S9093 

.77791 

.89294 
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.770<i; 
0.77073 
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7» 

.SSOIM 

.77079 
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.77445 
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.89304 

.78170 
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.770,SS 
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.77451 
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.77815 

.89308 

.7817».| 

.89,507 
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4S 

/( 
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.77092 
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.89110 

.77821 
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.7S.542 
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0.77098 
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0.774«3 
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0.77827 

9.89314 
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9..89513 
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44 
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.88708 

.77104 

Ksiu:i 

.77469 

.89116 
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.89318 
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.89517 
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.77110 
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.77839 
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.77ll(i 
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SO 
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.77140 

ssc;);! 
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.78230 
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0.77147 
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0.77512 
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.77I.'J3 

SS!).|() 

.77518 
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STiMi 
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JO 
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0.77171 

9.893.54 
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.77177 
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.HST.M' 

.771  S3 

^■.^i."i7 

.77.'»48 

,S9ir>0 

.77911 

.S93(n 

.78272 

>il5.''l< 

.7V,31 

n: 

4C 

.8S7.''i(i 

.771S9 

--'..,1 

.77.'i.'54 

.S9ir,3 

.77917 

.893(i4 

.78278 

>!>.'.l,,l 

.7s(i37 

li 

4A+M 

fl.S.>.7rp!l 

0.77I9.-. 

!l  ^^'IM 

(1.77.560 

9.S91(i7 

0.77923 

9.893f>8 

0.782.H4 

9.s',i5i,i, 

(t.  7  SO  13 

!• 

SO 

,8.'.7(;:< 

.77201 

^■-■K,," 

.77.567 

.S9I70 

.77929 

.89371 

.7,8290 

>'l  id'' 

.7sr,49 

Ii> 

at+7» 

.8.s7r.ti 

.7770S 

wi;  1 

.77573 

.S917-I 

.77936 

.89374 

.78296 

..■■:i.',7:; 

.7s6,55 

S 

.M 

ss7tiO 

.7:--- 

.77.579 

.S9177 

.77942 

.89378 

.78.302 

>'i','.  1, 

.7Mi(!l 

1', 

.?«+»• 

!I.SH77:!'|  0.7; 

0.:7.585 

9.S91S0 

0.77948 

9.89381 

"0.7830H 

9  '•'1  .7:1 

(t.7^667 

^r 

.■<>' 

,s.s77t;  .;■. 

.77591 

.,S9l.S4 

.779.54 

.89384 

.78314 

.SII5S.; 

.;Mi:3 

J 

^..-f30 

!i.->>7.>>(i  o.5;;:i.' 

1  .   -  .  , 

U.77597 

9.891,s7 

0.77960 

9.89.387  0.78320 

a.S9.58(i  0.7!«670 

(1 

/-.'' 

;.r. 

.'.•-."  ,';•" 

jrh    t>m 

^•-,^  fn'n 
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Ha^'crsines. 

s    ' 

Sft  20m  123°  0' 

Sh  22m  125°  W 

8h  24m  136°  0' 

Sft  26m  126°  30' 

Sh  28m  127°  0' 

3 

Log.  Hav.|  Xat.  nav. 

Log.  Hav 

Nat.  Hav. 

Log.  Hav 

Nat.  Hav. 

Log.  Hav. I  Nat.  Hav 

Log.  Hav.  Nat.  IIiv. 

0      0 

9.895SG  0.78679 

9.89782 

0.79035 

9.89976 

0.79389 

9.90168  1  0.79741 

9.90358  0.80091 

60 

2 

.89589  1  .78685 

.89785 

.79041 

.89979 

.79395 

.90171 

.79747 

.90301   .80097 

5S 

4+  1 

.89592  1  .78691 

.89789 

.79047 

.89983 

.79401 

.90175 

.79753 

.90305   .80102 

56 

6 

.8959B 

.7SG97 
0.78703 

.89792 
9.89795 

.79053 

.89986 

.79407 

.90178 

.79759 
0.79765 

.90368   .80108 

54 
52 

S+   2 

9.89599 

0.79059 

9.89989 

0.79413 

9.90181 

9.90371 

0.80114 

10 

.89G02 

.78709 

.89798 

.79065 

.89992 

.79419 

.90184 

.79770 

.90374 

.80120 

50 

12+  S 

.89606 

.78715 

.89802 

.79071 

.89995 

.79425 

.90187 

.79776 

.90377 

.80126 

48 

14 

.89609 

.78721 

.89805 

.79077 

.89999 

.79430 

.90191 

.79782 

.90380 

.80131 

46 

16+  i 

9.89612 

0.78726 

9.89808 

0.79082 

9.90002 

0.79136 

9.90194 

0.79V88 

9.90383 

0.80137 

44 

18 

.89615 

.78732 

.89811 

.79088 

.90005 

.79442 

.90197 

.79794 

.90387 

.80143 

42 

20+  5 

.89619 

.78738 

.89815 

.79094 

.90008 

.79448 

.90200 

.78800 

.90390 

.80149 

40 

22 
24+   6 

.89622 
9.89G25 

.78744 
0.78750 

.89818 
9.89821 

.79100 
0.79106 

.90012 

.79454 

.90203 

.79805 
0.79811 

.90393  1  .80155 

38 

9.90015 

0.79460 

9.9U2U0 

9.90390  0.80160 

36 

26 

.89628 

.78756 

.89824 

.79112 

.90018 

.79466 

.90210 

.79817 

.90399   .80166 

34 

2S+   7 

.89632 

.78762 

.89828 

.79118 

.90021 

.79471 

.90213  1  .79823 

.90402   .80172 

32 

SO 

.89635 

.78708 

.89831 

.79124 

.90024 

.79477 

.90216 

.79829 

.90405   .80178 

30 

S2+  8 

9.89638 

0.78774 

9.89834 

0.79130 

9.90028 

0.79483 

9.90219 

0.79835 

9.90409 

0.80184 

28 

S4 

.89642 

.78780 

.89837 

.79136 

.90031 

.79489 

.90222 

.79840 

.90412 

.80189 

26 

S6+   9 

.89645 

.78786 

.89840 

.79142 

.90034 

.79495 

.90225 

.70846 

.90415 

.80195 

24 

SS 

.89648 

.78792 

.89844 

.79148 

.90037 

.79501 

.90229 

.79852 
0.79S58 

.90418 
9.90421 

.80201 
0.80207 

20 

-^0+10 

9.89651 

0.78798 

9.89847 

0.79153 

9.90040 

0.79507 

9.90232 

42 

.89655 

.78804 

.89850 

.79159 

.90044 

.79513 

.90235 

.79864 

.90425 

.80213 

IS 

44+n 

.89658 

.78810 

.89853 

.79165 

.90047 

.79519 

.90238 

.79870 

.90428 

.80218 

16 

46 

.89661 

.78816 

.89857 

.79171 

.90050 

.79524 

.90241 

.79875 

.90431 

.80224 

14 

^+12 

9.89665 

0.78822 

9.89860 

0.79177 

9.90053 

0.79530 

9.90244 

0.79881 

9.90434 

0.80230 

12 

50 

.89668 

.78828 

.89863 

.79183 

.90056 

.79536 

.90248 

.79887 

.90437 

.80236 

10 

52+13 

.89671 

.78834 

.89866 

.79189 

.90060  i  .79542 

.90251  1  .79899 

.90440 

.80242 

8 

54 

.89674 

.78839 

.89870 

.79195 
0.79201 

.90003  1  .79548 

.90254 
9.90257 

.79893 
0.79905 

.90443 

.80247 

6 
4 

56+1* 

9.89678  !  0.78845 

9.89873 

9.90006 

0.79554 

9.90446 

0.80253 

58 

9.89681  0.78851 

9.89876 

0.79207 

9.90009 

0.79560 

9.90260 

0.79910 

.9.90449 

0.80259 

15^  39m 

15hS7n 

/Jft  35m 

loh  33^ 

15h  31"> 

B   ' 
0+15 

Sh  21m  125°  0' 

8h  23m  125°  30' 

Sh  25m  126°  0' 

Sh  27  m  126°  30' 

Sh  29m  127°  0' 

a 
GO 

9.89684 

0.78857 

9.89879  i  0.79212 

.9.90072 

0.79565 

9.90204 

0.79916 

9.90462 

0.80265 

2 

.89687 

.78863 

.89883  i  .79218 

.90076 

.79571 

.90267 

.79922 

.90456 

.80270 

5S 

4+16 

.89691 

.78869 

.89886  1  .79224 

.90079 

.79577 

.90270 

.79928 

.90459 

.80276 

56 

6 

.89694 

.78875 

.89889 
9.89892' 

.79230 

.90082 

.79583 

.90273 

.79934 

.90462 

.80282 
0.80288 

54 

8+n 

9.89697 

0.78881 

0.79236 

9.90085  i  0.79589 

9.90276 

0.79940 

9.90465" 

10 

.89701 

.78887 

.89896  1  .79242 

.90088 

.79595 

.90279 

.79945 

.90468 

.80294 

50 

12+lS 

.89704 

.78893 

.89899  1  .79248 

.90092 

.79601 

.90282 

.79951 

.90471 

.80299 

48 

14 

.89707 

.78899 

.89902  !  .79254 

.90095 

.79607 

.902S6 

.79957 

.90475 

.80305 

46 

:6+19 

9.89710 

0.78905 

9.89905 

0.79260 

9.90098 

0.79612 

9.90289 

0.79963 

9.90478 

0.80311 

44 

18 

.89714 

.78911 

.89908 

.79266 

.90101 

.79618 

.90292 

.79969 

.90481 

.80317 

42 

20+20 

.89717 

.78917 

.89912 

.79271 

.90104 

.79624 

.90295 

.79974 

.90484 

.80323 

40 

22 

.89720 

.78923 

.89915 

.79277 

.90108 

.79630 

.90298 

.79980 

.90487 

.80328 
0.80334 

3S 
36 

24+n 

9.89723 

0.78928 

9.89918 

0.79283 

9.90111 

0.79636 

9.90301 

0.79986 

9.90490 

26 

.89727 

.78934 

.89921 

.79289 

.90114 

.79642 

.90305 

.79992 

.90493 

.80340 

34 

28+n 

.89730 

.78940 

.89925 

.79295 

.90117 

.79648 

.90308 

.79998 

.90490 

.80346 

32 

30 

.89733 

.78946 

.SU92S  1  .79301 

.90120 

.79653 

.90311 

.80004 

.90499 

.80351 

30 

s2+n 

9.89736 

0.78952 

9.89931  0.79.107 

9.90124 

0.79659 

9.90314 

0.80009 

9.90503 

0.80357 

23 

34 

.89740 

.78958 

.89934  !  .79313 

.90127 

.7966.5 

.90317 

.80015 

.90506 

.80363 

26 

56+24 

.89743 

.78964 

.89938 

.79319 

.90130 

.79671 

.90320 

.80021 

.90509 

.80369 

24 

•55 

.89746 

.78970 

.89941 

.79325 

.90133 
9.90136 

.79677 
0.79683 

.90324 
O.90327 

.80027 
0.80033 

.90512 
9.90515 

.80375 

0.80380 

20 

40+15 

9.89749 

0.78976 

9.89944 

0.79330 

42 

.89753 

.78982 

.89947 

.79336 

.90140 

.79688 

.90330 

.80038 

.90518 

.80386 

IS 

44+26 

.897.56 

.78988 

.89950 

.79342 

.90143 

.79694 

.90333 

.80044 

.90521 

.80392 

16 

46 

.89759 

.78994 

.89954 

.79.148 

.90146 

.79700 

.903:i(; 

.80050 

.90524 

.80398 

14 

4s+n 

9.89763 

0.79000 

.9.89957 

0.79354 

9.90149 

0.79706 

9.90339 

0.80056 

9.90527 

0.80403 

12 

50 

.89766 

.79006 

.89960 

.79360 

.90152 

.79712 

.90:142 

.80062 

.90531 

.80409 

10 

5!?+28 

.89769 

.79011 

.89903 

.79366 

.90356 

.79718 

.90340 

.80068 

.90534 

.80415 

S 

54 

.89772 

.79017 

.89966 

.79372 

.901.59 

.79724 
0.79729 

.90349 
9.9U352 

.80073 
0.80«<9 

.90537 

.80421 
0.80427 

6 

4 

56+29 

9.89776 

0.79023" 

9.89970  6.79377' 

9.90162 

9.9054t) 

5S 

.89779 

.79029 

.89973   .793S3 

.90105 

.79735 

.9()3C5 

.80085 

.90543 

.80432 

0 

60+30 
1 

9.89782 

0.79035 

9.89976  0.7i*:{89 

9.90168 

0.79741 

9.903.58 

0.80091 

9.90546 

0.80438 

0 

15''  .sun 

15I>  3G'n 

W .?.;« 

15''  32'^           \           15h  SOm 
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WBLE  4.-. 

Havereine?. 

s 

**  io"  m"  30' 

«»  SJm  128°  0' 

Sh  ^.fm  128°  30' 

5A  36m  189°  y 

8h  SSm  129°  30' 

s 

Lor.  IIsv. 

Nat.  Hav. 

Log.  Uav.  Nat.  Hav. 

Lor.  Hav. 

Not.  Hav. 

Lor.  Uav.  Nat.  Hav. 

Lor.  H,iv.  Nut.  Hav. 

0      0 

9.!MI'>4() 

0.80438 

9.90732  1  0.8078:j 

9.90916 

0.81126 

9.91098  0.81466 

9.91277 

0.81804 

60 

.'MJ.'.49   .80*44 

.90735  i  .80789 

.90919 

.81131 

.91101   .81472 

.91280 

.81810 

5S 

^+  1 

.!M>.V,i;   .80450 

.90738  ,  .80795 

.90922 

.81137 

.91104   .81477 

.91283 

.81815 

56 

e 

.(Ml."!.!!;   .80455 

.90741  1  .80800 

.90925 

.81143 

.91107   .81483 

.91286 

.81821 

54_ 

*■+  t 

'.i.'.m.'iV.I 

0.80461 

9.90744  1  0.80806 

9.90928 

0.81148 

9.91110(0.81489 

9.9T289 

081826 

J-' 

10 

.iiO'iO'.' 

.80467 

.!H)747  1  .80812 

.90931 

.81154 

.91113 

.81494 

.91292 

.818.32 

50 

7.'+  3 

.!H)5(i') 

.8(M73 

.90751  j  .80817 

.90934 

.81160 

.91116 

.81500 

.91295 

.81h:is 

4."^ 

/4 

.9(1508 

.80478 

.90754   .80823 

.90937 

.8116.) 

.91119 

.81506 

.91298 

.81S43 

46 

J6-i-  4 

9. 90571 

0.80184 

9.90757  1  0.80829 

9.00940 

0.81171 

9.91122 

0.81511 

9.91301 

081849 

44 

/.v 

.■)or.74 

.80490 

.90700  '  .808;J5 

.90943 

.81177 

.91125 

.81517 

.91304 

.818.54 

4-' 

fO+  5 

.90577 

.80496 

.90703   .8*840 

.90940 

.81183 

.91128 

.81523 

.91.307 

.81860 

40 

.90580 
9.9<J5S-r 

.80502 
0  80507" 

.90700   .80816 
9.90709  0.80852 

.90949 
9.90952 

.81188 
0.81194 

.91131 

.81528 

.91310 

.81866 
0.81871 

~jir 

i;-(+  6 

9.91134  1  0.81534 

9.91313 

26 

.90.587 

.80513 

.90772   .80858 

.90955 

.81200 

.91137   .815.39 

.91310 

.81877 

■ti 

ts-\-  1 

.90590 

.80519 

.90775   .80863 

.90958 

.81205 

.91140   .81545 

.91319 

.81882 

jj 

m 

.9059:! 

.80525 

.90778   .80869 

.90902 

.81211 

.91143   .81551 

.91322 

.81888 

.iO 

s:-\-  8 

9.90.59t; 

0  8O.S.-J0 

9.iK)781  0.80875 

9.90905 

0.81217 

9.91146  0.815.>6 

9.91325 

081894 

JS 

SI, 

.90599 

.80536 

.90784  j  ..80880 

.90908 

.81222 

.91149   .81562 

.91328 

.81.899 

>6 

36+  9 

.!)0«)02 

.80542 

.90787   .80886 

.90971 

.81228 

.91152   .81568 

.91331 

.81905 

S4 

SS 

.90005 

.80548 

.90790  '    .80892 

.90974 

.81234 

.91155   .81573 

.91334 

.81910 

~i 

40+ 10 

IT^lltidS 

0  80.M3 

9.90794  0.80898 

9.90977 

0.81239 

'9:91158  0.81579 

9.91337 

081916 

Jtf 

4.' 

.')0«11 

.805.i9 

.90797   .80903 

.90980 

.81245 

.91101   .81585 

.91340 

.81922 

IS 

4-(  +  ll 

.90«|5 

.8051;.) 

.90800   .80909 

.90983 

.81251 

.91164   .81590 

.91343 

.81927 

16 

■<'>• 

.90018 

.8a>71 

90803   .80915 

.90980 

.81256 

.91107   .81596 

.91340 

.819,^3 

14 

-(.^•+l? 

9.9001.'l 

080576 

9.9OSO0  0.80920 

9.90989 

0.81262 

9.91170  0.81601 

9.91349 

0819.38 

1 : 

5'( 

.900'_M 

.80582 

.90809   ..80926 

.90992 

.81208 

.91173   .81607 

.913.52 

.81944 

10 

.5 --13 

.90<j27 

.80588 

.90,sr_'   .809.32 

.IK)995 

.81273 

.91170   .81613 

.91355 

.819.50 

s 

.5( 

.v;+14 

.90030 

9'.!M)o;i:i 

.80594 
0.80599 

.90815   .809:18 
9.90SIS  0.80943 

,90;)9S 

.81279 

.91179   .81618 

.913.58 
9.91301 

.819.M 
081961 

4 

9.9I(M)1 

0.81»,85 

9.91  KS2  0.81624 

5,v 

9.!M)030 

0.80605 

9.90821  0.80949 

9.9UK14 

0.81291 

9.9118.5  0.81630 

9.91304 

081966 

' 

/5»  i9"> 

/.j"  ,'7'" 

loh  >5m 

15l>  iSm 

/.S"  -'/"• 

(/+15 

Sl>  3im  127°  30' 

Sh  SSm  128°  0' 

*•*  So-"  128°  30' 

8h  s:">  129°  0' 

A»  S9">  129°  30' 

a 
6o 

9.90039 

0.80611 

9.90824 

0.80955 

9.91007 

0.81296 

9.911SS  ,  0.81635 

9.91367 

0.81972 

■■' 

.90<M2 

.80617 

.90827 

.80960 

.91010 

.81302 

.91191 

.81641 

.91369 

.81978 

5S 

(  +  16 

.90040 

.80622 

.90830 

.80966 

.91013 

.81308 

.91194 

.81647 

.91372 

.819.83 

.)>; 

»; 

.90040 
9.9t)052 

.80628 
0.806:(4 

.90833 
9.908;l(i 

.80972 
0.80978 

.91010 
9.91019 

.81313 
0.81319 

.91197 

.81652 

.91375 

.81989 

'?',- 

A +  17 

9.91200 

0.81658 

9.9l;!78  OS  1994 

;o 

. 901^55 

.80640 

.90840 

.80983 

.91022 

.81.325 

.91203 

.81663 

.91.381 

.S'OOfl 

.v/ 

;,'+ls 

.90(^58 

.80645 

.90843 

.80989 

.91025 

.813.30 

.91200 

.81669 

.91384 

.8>005 

•^^' 

/; 

.mxioi 

.80651 

.90840 

.80995 

.91028 

.81.136 

.91209 

.8167S 

.91387 

.SiOll 

4'; 

/';+i9 

9.90001 

O.S0657 

9.90819 

081000 

9.91031 

0.81.342 

9.91212 

0.81680 

9.91390 

0.82017 

-i> 

IX 

.90007 

.80663 

.908:i-J 

.81006 

.91034 

.81347 

.91215 

.81686 

.91393 

.82022 

-(-• 

?'/+?0 

.!K)ti70 

.80668 

.90855 

.81012 

.91037 

.81353 

.91218 

.81692 

.91396 

.82028 

40 

i'.' 

.!)0073 

.80674 

.90858 

.81017 

.91040 

.81359 

.91221 

.81697 

.91399 

.820.33 

.-I'.V 

?-(+2r 

9.90070 

0.80680~ 

9.90S0r 

0.8102.3 

991043 

0.81364 

9.91224 

0.81703 

9.91402 

"0.820.39 

.i'> 

?<; 

.900.80 

.80686 

.90804 

.81029 

.91010 

.81370 

.91227 

.81708 

.91405 

.82045 

.;.! 

is+rt 

.90083 

.80691 

.90807 

.810.1? 

91019 

.81370 

.91230 

.81714 

.91408 

.82ai0 

.; ' 

.V) 

.iMMiSO 

.80697 

90870 

.81040 

iiior.j 

.81381 

.91233 

.81720 

.91411 

.820.-.6 

.iVI 

.t.'+?3 

9.90089 

0.HO703 

9,911873 

0.81046 

9.91055 

0.81387 

9.91236 

0.81725 

9.91414 

O.SiOCl 

.V4 

.•K)09L' 

.80709 

.9O>;70 

.810.W 

.91058 

.81392 

.91239   .81731 

.91417 

.82067 

.■(; 

.•.v;+24 

.90095 

.80714 

.'."IS79 

.81057 

.91001 

.81398 

.91242   .817.37 

.91420 

.82n;2 

■»«+M 

,'Hlc;!IS 
' 7111 

.80720 

■|1|S'^J 

.81063 

.91004 

.81404 
0.81409 

.91245   .81742 
9.91248  0.81748 

.91423 
9.91420 

.82078 
0.82084 

,'" 

O.S07-.'fi 

•1  '.IKv  ,■ 

0/t  106.8 

9.91007" 

■«-' 

.'•ir,-(ii 

.•<07:tl 

m;|>sS 

.SI074 

.91071 

.81415 

.91251   .81753 

.9l4->9 

.820S!> 

ly 

4-(+l6 

.90707 

.80737 

MIIS'IJ 

.S1080 

.91074 

.81421 

.9125-1   .817.W 

.91432 

.S209.-. 

ir. 

■<'.• 

.(M)710 

.HOI  43 

'llls'l', 

.>«I080 

.91077 

.81426 

.91257  '  .81765 

91435 

.S2100 

14 

-(.v+W 

9.9071  1 

0.80740 

\l  •tK'.-IS 

0  S1092 

9. 910-^(1 

0.814.32 

9.91200  0.81770 

9.91437 

0.82106 

1 : 

M 

.90717 

.H07.->4 

.III'MII 

.81097 

.91083 

.81438 

.91263   .81776 

.91440 

.8jn2 

10 

.V'+W 

''07JO 

.807(W 

'lll'llll 

.SI  103 

.91080 

.81413 

.9126.5;  .81781 

.91443 

.8J117 

s 

.V( 

.vf+w 

;mi:-j:i 

.80700 

:< Ill 

.S1I09 
0.MII4 

.:iHW9 

;i  'Hii'ij 

.81449 

O.S145-I 

.91268  1  .81787 
9.91271'  0.81793 

.91446 
9.91449 

.82123 

0.821-28 

6 

T 

9/«l7-0 

o.so;72 

/A 

90:.'9 

.S0777 

nir.l  ! 

.SII'O 

nlii'i  , 

.sl40n 

.91274  1  .81798 

.914.52 

.82134 

.' 

»,'-  :i(i 

'1  'MCIJ 

O.HOJ-Cl 

9  'iirin; 

0.8!r,'6 

9.9|iN^ 

O.St4UO 

9.91277,0.81804 

9.91455 

0.82i:j9 

0 

;j»  ssm 

/.i" 

,'i;w 

J.'i'i  :;4"> 

/.5*  :?,"" 

15''  --■""» 
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Havereines. 

s    ' 

Sh  40'"  130°  0' 

5*  42^"  130°  30^ 

Sh  44m  131°  C 

Sh  46m  131°  30' 

Sh  4Sm  1330  0' 

s 

Log.  Hav.  Nat.  Ilav. 

Log.  Hav. 

Nat.  Hav. 

Log.  Ilav. 

Nat.  Hav. 

Log.  Hav. 

Nat.  Hav. 

Ixig.  Hav. 

Nat.  Hav. 

0       0 

9.91455  0.82139 

9.91631 

0.83473 

9.91805 

0.83803 

9.91976 

0.83131 

9.92140 

0.83457 

60 

2 

.91458   .82145 

.91634 

.83478 

.91807 

.83808 

.91979 

.83136 

.92149 

.83463 

58 

4+   1 

.91461   .82151 

.91037 

.82483 

.91810 

.83814 

.91982 

.83143 

.92152 

.83467 

56 

6 

.91404   .82156 

.91040 

.82489 

.91813 
9.91816 

.82819 
0.83835 

.91985 

.83147 

.921.54 
9.92 15f 

.83473 

0.83478 

54 

52 

8+   3 

9.914i;7 

0.82162 

9.91643  i  0.83495 

9.91988 

0.83153 

10 

.91470 

.82167 

.91645 

.82500 

.91819 

,83830 

.91991 

.83158 

.92100 

.83484 

50 

12+   4 

.91473 

.82173 

.91648 

.82506 

.91822 

,83836 

.91993 

,83164 

.92163 

.83489 

4Ji 

14 

.91476 

.83178 

.91651 

.83511 

.91825 

.83841 

.91996 

.83169 

.92160 

.83494 

46 

16+   4 

9.91479 

0.83184 

9.91654 

0.83517 

9.91828 

0,82847 

9.91999 

0.83175 

9.92169 

0.83500 

44 

IS 

.91482 

.82189 

.916-57 

,83533 

.91830 

,82852 

.92002 

.83180 

.92171 

.83505 

42 

20+   5 

.91485 

,83195 

.91600 

,83538 

.91833 

.83858 

.92005 

.83185 

.92174 

.83511 

40 

22 

.91488 

.82200 

.91663 
9.91606 

.83533 
0.83539 

.91836 

.83863 

.92008 
9.92010 

.83191 

.92177 

.83516 
0.83531 

SS 
36 

24+   6 

9.91490 

0.82306 

9.91839 

0.83869 

0.83196 

9.92180 

26 

.91493 

.82212 

.91609 

.83544 

.91842 

.82874 

.92013 

.83202 

.92183 

.83537 

34 

2S+   7 

.91496   .82317 

.91672 

.82550 

.91845 

.82880 

.92010 

.83207 

.92185 

.83533 

32 

SO 

.91499 

.82223 

.91674 

.82555 

.91848 

.82885 

.92019 

.83213 

.92188 

.83538 

30 

S2+   8 

9.91502 

0.82238 

9.91677 

0.82561 

9.91851 

0.83891 

9.92022 

0.83318 

9.92191 

0.83543 

28 

^4 

.91505 

,82334 

.91680 

.83566 

.918.53 

,83896 

.92025 

.83334 

.92194 

.83548 

26 

56+  9 

.91508 

,82340 

.91083 

,83573 

.91856 

.83903 

.92027 

.83329 

.92197 

.83554 

24 

5* 

.91511 

,83345 

.91686 

,82577 

.91859 

,83907 
0,83913 

.92030 

.83334 
0.83240 

.92199 
9.92202 

.83559 
0.83564 

22 
20 

^0+10 

9.91514 

0,83351 

9.91689 

0.83583 

9.91802 

9.92033 

42 

.91517 

,83356 

.91692 

.83588 

.91865 

,83918 

.92036 

.83245 

.92205 

.83570 

18 

u+n 

.91520 

,83363 

.91695 

.83594 

.91868 

,83934 

.92039 

.83251 

.92208 

.83575 

16 

46 

.91523 

,82367 

.91698 

.83599 

.91871 

,82929 

.92042 

.83256 

.92211 

.83581 

14 

4s+n 

9.91526 

0,83373 

9.91701 

0.82605 

9.91874 

0.82934 

9.92044 

0.83263 

9.92213 

0.83586 

12 

60 

.91.529 

,82278 

.91703 

.82610 

.91876 

.82940 

.92047 

.83367 

.92216 

,83591 

10 

5^+13 

.91532  1  .82384 

.91706 

.82616 

.91879 

.82945 

.92050 

.83272 

.92219 

,83597 

8 

54 

.91534  1  .82290 

.91709 
'9:91712 

.82621 

.91882 

.82951 

.92053 

.83278 

.92222 
9.92225 

.83603 
0.83608 

6 

56+14 

9.91537  0.82395 

0.82627 

9.91885 

0.82956 

9.92056 

0.83283 

58 

9.91540  0.83301 

9.91715 

0.83633 

9.91888 

0.83963 

9.92059 

0.83389 

9.92227 

0.83613 

" 

15h  19m 

15h 17m 

ISh  ISm 

15h  1S"> 

loh  lim 

0+15 

Sh  4lm  130°  0' 

Sh  43"'  130°  30' 

Sk  45m  131°  0' 

Sh  47m  131°  30: 

Sh  49^  133°  0' 

s 
60 

9.91543  1  0.82306 

9.91718  0.82638 

9.91891 

0.83967 

9.92061 

0.83394 

9.92230 

0,83618 

2 

.91546 

,82313 

.91721  ,  ,82644 

.91894 

.83973 

.92064 

.83300 

.92233 

.83624 

58 

-^+16 

.91549 

,83317 

.91724  I  .83649 

.91896 

.82978 

.92067 

.83305 

.92230 

.83629 

56 

6 

.91552 
9.91555' 

,82323 
0.82338 

.91727  1  ,83655 
9.91730  0.83660 

.91899 

.82984 

.92070 
9.92073 

.83310 
0.83316 

.92239 

.83635 
0.83640 

54 
52 

S+17 

9.91902 

0.83989 

9.92241 

10 

.91558 

.82334 

.91732   ,83666 

.91905 

.83995 

.92076 

.83331 

.92244 

.83645 

50 

12+\% 

.91561 

.82339 

.91735  1  .83671 

.91908 

.83000 

.92078 

.83337 

.92247 

.83651 

48 

14 

.91504 

.82345 

.91738  i  .82677 

.91911 

.83006 

.92081 

.83333 

.922.50 

,83656 

46 

76+19 

9.91507 

0.82351 

9.91741  1  0,82682 

9-91914 

0.83011 

9.92084 

0.83337 

9.92253 

0,83661 

U 

18 

.91570 

,83356 

.91744  i  ,82688 

.91916 

.83016 

.92087 

.83343 

.92255 

,83667 

42 

20+20 

.91573 

.83363 

.91747 

.82693 

.91919 

.83033 

.92090 

,83348 

.922-58 

.83672 

40 

22 

.91575 

.83367 
0.82373 

.917-50 
^.91753 

.82699 
0.82704 

.91922 
9.91925 

.83037 
0.83033 

.92093 

.83354 

.92261 
9.92264 

.83678 
0.83683 

38 
36 

24+'ii- 

9.91578 

9.92095 

0.83359 

26 

.91581 

.82378 

.917.56 

.83710 

.91928 

.83038 

.92098 

.83365 

.92266 

.836-S8 

34 

2S+Vt 

.91584 

.82384 

.917.58 

.83715 

.91931 

.83044 

.92101 

.83370 

.92209 

.83694 

32 

SO 

.91587 

.83389 

.91761 

.82721 

.91934 

.83049 

.92104 

.83375 

.92272 

.83699 

30 

52+23 

9.91590 

0.83395 

9.91764 

0.83736 

9.91936 

0.S30.55 

9.92107 

0.83.381 

9.92275 

0.83704 

2S 

34 

.91593 

.82400 

.91767 

.83732 

.91939 

.83060 

.92109 

.83386 

.92278 

.83710 

26 

56+24 

.91596 

.82406 

.91770 

.83737 

.91942 

.83066 

.92112 

.83392 

.92280 

.83715 

24 

38 

.91599 

.82413 
0.83417 

.91773 

.83743 

.91945 
9.91948 

.83071 
0.83077 

.92115 
9.92118 

.83397 
0.83402 

.92283 
9.92286' 

.83720 
0.8.3726 

~20 

40+Z5 

9.91602 

9.91776 

0.83748 

42 

.91605 

.82433 

.91779 

.83754 

.91951 

.83083 

.92121 

.83408 

.92289 

.83731 

IS 

44+ZO 

.91608 

,83438 

.91782 

.83759 

.91954 

.83087 

.92124 

.83413 

.92292 

.83737 

16 

46 

.91610 

.83434 

.91784 

,83765 

.919.56 

.8.3093 

.92126 

.83419 

.9229-1 

.83742 

14 

48+Z7 

9.91613 

0,82439 

9.917S7 

0.83770 

9.91959 

0.83098 

9.92129 

0.8.1424 

9.92297 

0.83747 

12 

50 

.91616 

,82445 

.91790 

.82776 

.91962 

.83104 

.92132 

.834.30 

.92300 

.S3753 

10 

5:^  +  38 

.91619 

,82450 

.91793 

.83781 

.91965 

.83109 

.92135 

.83435 

.92303 

.83758 

8 

54 

.91622 

.82456 
0.83461 

.91706  ;  .82786 
9.91799  1  0.82792 

.91968 

.83115 

.92138 

,83440 

.92305 

.83763 

6 

56+39 

9.91625 

9.91971 

0.83120 

9.92140 

0,83446 

9.92308 

0.S3709 

4 

6S 

.91628 

.82467 

.91802  1  .82797 

.91973 

..83136 

.92143 

.83451 

.92311 

.8.3774 

2 

60+30 

9.91631  i  0.82473 

9.91805  1  0.83803 

9.91976 

0.83131 

9.92146 

0.83457 

9.92314 

0.83780 

0 

l.'}h  IS"' 

l.^k  16'n 

ISh  14"' 

15h  12m 

15'i  10"' 
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Ilaversinea.                                                                               1 

s          ' 

8K  SO"  1«°  30' 

8"  SS"  133°  if 

8'>  .J-C"  133°  30' 

8»  56^  134°  0' 

5*  oSm  134°  30' 

s 

Lor.  nav. 

Nat.lljv 

Log.  n«v.'  Nat  n»v. 

I>og.Hav. 

Nat.  Ilav. 

Log.  Hav.  Nat.  Hav, 

Log.  Hav. 

Nat.nav 

0     0 

•l.'tL':'.!! 

0.8;}780 

9.024Sn    0.84100 

9.92643 

0.8U18 

9.92S05    0.84733 

9.92965 

0.85045 

6IJ 

.iij.'.i: 

.h:j7S5 

.92:^2       .84105 

.92(i4G 

.84423 

.9-2.^08      .84738 

.92968 

.8.5051 

5S 

4+  1 

.'.■:; '.I  ;• 

.S.3790 

.92;.V)       .^4111 

.92(149 

.84428 

.92811      .84743 

.92970 

.8.5056 

56 

6 

li  'i_':'._'."> 

.s:jj96 
o.8:{.soi 

.921.XS      .84116 

.92(1.52 

.84434 

.92M3      .84719 
9.92S10    0.84754 

.92973 
9.9-2975 

.8.5061 
0.85066 

S4 
s: 

8-\-  2 

9.92491     0.84121 

'9.92(154 

0.84439 

10 

.:>J:il'S      .S»SOG 

.92493 

.84127 

.92(157 

.84444 

.92819       .84759 

.92978 

.8,5071 

so 

lt+  5 

.•i.';'.:!0     .h:is18 

.92496 

.84132 

.92(100 

.84449 

.92821      .84764 

.92981 

.85077 

48 

14 

.'ij  ;:i:i     .*tS17 

.92499 

.84137 

.92662 

.84455 

.92824      .84770 

.92981 

.8,5082 

46 

16+  4 

y.'iLMMij 

0.83822 

9.92S02  1  0.84142 

9  9'2C05 

0.84460 

9.92827    0.84775 

9.92980  1  0.8.W87 

44 

IS 

.■rj;'.:!9 

.83828 

.92.^04  '    .84148 

.92668 

.8410.5 

.928-29  1    .84780 

.92989       .85092 

42 

iOi-  5 

.!ij;m2 

.83833 

.92.107      .84153 

.92070 

.84470 

.9.'s:-;2  i    .8478.} 

.92992       .85097 

40 

ei 

.ii:!.i-i4 

.83838 

.92.110      .84158 

.92673 
9.9-2676 

.84476 
0.84481 

.92S35  j    .84790 

.92994       .85102 

.IS 

i4+  6 

'J.!ij:il7    0.«l'«4 

9.92.M2 

0.84164 

9.92837 

0.84796 

9.92997 

0.8,5108 

S6 

.ii_':!r>o 

.838*9 

.92.Tl.i 

.84169 

.92679 

.84486 

.92840 

.84801 

.93001 

.8,5113 

•V4 

SS+  7 

.!ij:!'':'. 

.8*855 

.92'>1S 

.84174 

.92681 

.84492 

.92843 

.84806 

.93002 

.8.5118 

.V2 

30 

.Ii.':r.5 

.8.1860 

.92V21 

.84180 

.92684 

.84497 

.92845 

.84811 

.93005 

.8.5123 

■;o 

3,'+  8 

9.'.t.':r)S 

0.8.186.> 

992.'.23 

0.84185 

9.92687 

0.84502 

9.92848 

0.84817 

9.93007 

0.85128 

JS 

J4 

M2:w\     .sisjl 

.9212(1 

.84190 

.92089 

.84507 

.9-285] 

.84822 

.93010 

.85134 

j6 

36+  9 

.!i2:il)4  I    .*W70 

.92'.29 

.84196 

.92092 

.84513 

.92.-*53 

.84827 

.93013 

.8.5139 

H 

.?,f 

.<t23ti(i      .S3.S81 

.92532      .K4'>01 

.92095 

.84518 

.92850 

.84832 

.93015 

.85144 

2? 

4'/- 10 

y.!t2:iii!)    CHW"*: 

9  92  .34    0.84206 

919209.S 

0.84.5*3 

9.928.59    0.84837 

9.93018 

0.85149 

20 

■<-' 

.92372      .HSSS-J 

.92.-.37 

.84211 

.92700 

.84528 

.92801 

.84843 

.93021 

.851.54 

IS 

^  +  11 

.92375      .S3897 

.92.540 

.84217 

.92703 

.84534 

.92'i(14 

.84848 

.9:10-23 

.851.59 

16 

46 

.92378      .S3903 

92.-.43 

.84222 

.92706 

.84539 

.92807 

.84853 

.93026 

.8516.5 

14 

4S -l-i 

992:'.S0    0.S3908 

9.92515 

0.84227 

9.92708 

0.84544 

9.92S09 

0.84858 

9.93029 

0.8,5170 

U 

oil 

.'.•23S3      .H3913 

.92548 

.84233 

.92711 

.84549 

.92872      .84863 

.93031 

.8,5175 

10 

5.' -13 

.:i2:lSii      .><:J919 

,92551       .812.'W 

.92714 

.84555 

.92875 

.84869 

.93034 

.85180 

S 

5-; 

.:i2:!S9      .S392I 

.9L'V-,|       .H4243 

.92716 

..84560 

.92877 

.84874 

.93036 

.85185 

6 

«f;+i4 

i)!i2:l'.ll    0.*W2a 

9;i'.-.ii    0.S1249 

9.92719^ 

0.84565 

9.92880 

0.84879 

9.930.-i9' 

0.8.5190 

4 

.5.'.' 

9.i)2:!91  ,  0.83935 

9.92559    0.81254 

9.92722 

0.84370 

9.928,83 

0.84884 

9.93042 

0.85196 

"' 

ISli  'jm 

JSfi  7-" 

loh  5m 

loll  -SI" 

15l>  /m 

Sh  .5/m  132^  30' 

.sA  Mm  133°  V 

."h  .5.5'"  133°  30' 

S*  57"  134°  0' 

8>>  S:m  IW  30' 

a 

60 

9.92397  1  0.S3940 

9.92502  j  0.84259 

9.92725    0.84576 

9.9288,5 

0.84890 

9.93044    0.85201 

.921(H):    .83945 

.925(11 

.84264 

.92727      .84581 

.92888 

.84895 

.93047  ,    .S.>206 

SS 

4-^16 

.92102 

.83951 

.925(17 

.84270 

.92730'    .845.86 

.92891 

.84900 

.93050      .85211 

.'16 

« 

9210". 

.S39.WJ 

.92570 

.84275 

.927,33      .84591 

.92^93 

.84905 

.93052      .S.'>2I6 

S4 

."^-17 

9.92  lOS 

o.s;w6i 

9  9J'.:3     0.84280 

9.9273.1 

0.84.597 

■  1  l|_.vr,(; 

0.84910 

9.910.55    0..85221 

;,; 

^y 

.92 1 1 1 

.839UJ 

.'IJ575 

.81280 

.92738 

.8400-,' 

.''J^.'ll 

.81910 

.93057       .8.5227 

.50 

/-^  +  W 

.92113 

.S397'.' 

9257S 

.84-a91 

.92741 

.84007 

.92',i01 

.84921 

.93000 

.8.5*12 

■!.* 

/■< 

.9241(1 

.S3977 

.92581 

.84296 

.92743 

.84612 

.9290-1 

.84926 

.93003 

.8.5237 

■',6 

;«-Li9 

9.92419 

0.83983 

9925S1 

0.84.302 

9.92746 

0.84618 

9.9-2907 

0.84931 

9.93005 

0.8.5242 

44 

;.v 

.92422      .S3988 

.925K(1 

.84307 

.9'2749 

.846*1 

.92909 

.84936 

.93008      .8.J247 

4: 

f(/+20 

.924  2  ■> 

.83993 

.92589      .81312 

.927.51 

.84628 

.9-2912 

.84942 

.93071 

.8.52.52 

40 

.'4  4-21 

.92427 
9.92430 

.83999 
0.840»} 

.92.592      .84317 

.927.54 

.84633 

.9-2915 

.84947 

.93073 

.,8.52,58 

.iS 

9  92594 

0.84.323 

<». 92757    0.84639 

9.9-2917 

0.84952 

9.9307(1 

0.85263 

^.i6' 

i''/ 

.92433 

.84000 

.92597 

.84.328 

.92700      .84644 

.9-2920 

.84957 

.93079 

.8,5268 

■U 

.'.v+W 

.9243(1 

.8401.'. 

.92(100 

.84.111 

.92702      .84649 

.9'2923 

.84962 

.93081 

.8.5273 

3; 

.»« 

.92438 

.84020 

.92(103 

.84339 

.92705 

.84654 

.9-2925 

.84968 

.93084 

.8.5278 

30 

.fj+Vt 

9  92441 

0.840^S 

9  92(105 

0.84.144 

9.92708 

0.84660 

9.9-2928 

0.84973 

9.9:1080 

0.85283 

-'A" 

.u 

'12444 

.84031 

,92(;08 

.84349 

.92770 

.84665 

.9-2931 

.84978 

.9:1089 

.85288 

^fi 

36 +  U 

92417 

.84036 

.92(111 

.84354 

.92773 

.84670 

.9-2933 

.849,83 

.9:1092 

.8.5294 

-'4 

3S 

'12419 

.84041 

.92(113 

.84360 

.9-2770 

.84675 

.9-2930 

.84988 

.9:1094 

.85299 

2? 

40 -^'ii 

9  '.pjr.2 

0.84047 

9  92(1  Hi 

0.84365 

9  9277H 

0.84681 

9  9-2939 

0.84994 

'9T9:1097 

b.S.5.104 

".''* 

4' 

'IJC.'. 

.84052 

.92(il9 

.84.170 

.9'278l 

.84688 

.9-294 1 

.84999 

.93100 

.H.5.109 

/.v' 

4^  ^  ?6 

'IJI'.S 

.8I057 

92(122 

.84.176 

.92784 

.84691 

.929 1 1 

.85004 

.9:1102 

.V,:M4 

16 

4'' 

9Jir,i) 

.St063 

921121 

.84.181 

.9'2780 

.84696 

!l-21)47 

.85009 

.9:!1(V5 

.s.5,119 

li 

4."  ^21 

9  92l(i:'. 

0.<<I068 

9  '>:iv:: 

0.84.186 

9.9'27.S9 

0.84702 

9  9J919 

0.8.S014 

9  9:no7 

O.H.5.124 

IJ 

So 

92i(;ii 

.N4073 

n.'i;  '.II 

.HI301 

.92792 

.SI?!)- 

■'.'952 

.S.J020 

.9-1110 

.8.VH0 

10 

/!?4-W 

.921(19 

.84079 

•<:<■'.:      .81397 

.9279 1 

.84712 

92'i5'i 

.8.5025 

.9:111:1 

.8.5,%15 

s 

At 

.92171 

.840S4 

'i.'i'.  .       .S4I02 

92707 

.81717 

'"-"'''" 

.8.';030 

.9:'1I5 
'.1  :i:;is 

.S.5.140 
0.S.5345 

6 
4 

S',  .  19 

9  92171 

O.SJOS!) 

M 'ij'.  s    n.Hiio7 

■1    'l.'-ll,! 

(i.-'Kr; 

(>.8.-,0.%'> 

if! 

9.' 177 

.84095 

'.i.:'.ii     .Mir* 

•.ij-(i„'      m:-'s 

.'.l-"H,2 

.S.-.040 

.9:11 '20 

.s.53,50 

s 

'■■■     M 

9.9JI'»0 

0.84100 

9  9.'.,(.i  ■  0.84418 

9.92>'i'-,  o.84;:« 

9.9290.5 

0.85045 

9.9312.1 

0.8.5,155 

0 

ts>>  Sn 

tXli  6m 

tr.h  4m 

tSh  ?m 

7.5  *  <<"> 
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Eaversines. 

s    ' 

9*  Om    135^ 

9ft  4™    136° 

9ft  5m    137° 

9ft  lem       138° 

9ft  76"i   139° 

60" 

Log.  Hav 

Nat.  llav 

Log.  Hav. 

Nat.  Hav 

Lor.  Hav 

Nut.  Ha\ 
0.86568 

Lo-.  Hav. 

9.94030 

Nal.Hav 

0.871.57 

h<y;i7uvF. 
9:94318" 

Nat.  llav 
0.877.35 

0       0 

9.93123 

0.85355 

9.93433 

0.85967 

9.93736 

4      1 

.93128 

.85366 

.93438 

.85977 

.93741 

.86578 

.94035 

.87167 

.94322 

.87745 

S      3 

.93134 

.85376 

.93443 

.85987 

.93746 

.86588 

.94040 

.87177 

.94327 

.877.55 

5 ' 

IJ      3 

.93139 

.85386 

.93448 

.85997 

.93751 

.86597 

.94045 

.87186 

.94332 

.87764 

4'i' 

16      4 

9.93144 

0.85396 

9.93454 

0.86007 

9.937.55 

0.86607 

9.940.50 

0.87190 

9.94336 

0.87774 

44 

£0      5 

.93149 

.85407 

.93459 

.86017 

.93760 

.86617 

.94055 

.87206 

.94341 

.87783 

40 

24      6 

.93154 

.85417 

.93464 

.86028 

.93765 

.86627 

.94059 

.87316 

.94346 

.87793 

36 

28      7 

.9311)0 

.85427 

.93469 

.86038 

.93770 

.86637 

.94064 

.87225 

.94351 

.87803 

32 

S^      8 

9.9316.5 

0.85438 

9.93474 

0.86048 

9.93775 

0.86647 

9.94069 

0.87235 

9.943.55 

0.87813 

28 

36      9 

.93170 

.85448 

.93479 

.86058 

.93780 

.86657 

.94074 

.87345 

.94360 

.87831 

40  10 

.93175 

.85458 

.93484 

.86068 

.93785 

.86667 

.94079 

.873.54 

.94365 

.87831 

l>0 

44  11 

.93181 

.85468 

.93489 

.86078 

.93790 

.86677 

.94084 

.87264 

.94369 

.87840 

16 

■is  n 

9.931S6 

0.85479 

9.93494 

0.86088 

9.93795 

0.86686 

9.94088 

0.87274 

9.94374 

0.878.50 

12 

52    13 

.93191 

.85489 

.93499 

.86098 

.93800 

.86696 

.94093 

.87283 

.94379 

.87859 

8 

56    14 

9.rtol96 

0.85499 

9.93.504 

0.86108 

9.93805 

0.86706 

9.94098 

0.87293 

9.94383 

0.87869 

4 

14h  59m 

74ft  o^m 

74ft  07'" 

74ft  47'" 

74ft  4Sm 

s   ' 

9I'  im          135° 

9ft  5"!    136° 

9ft  9m     137° 

9ft  Ijm        138° 

9h  17m       1390 

s 

0  15 

9.93201  1  0.85509 

9.93.509 

0.86118 

9.93810 

0.86716 

9.94103 

0.87303 

9.94388 

0.87878 

60 

4  16 

.93207  1  .85520 

.93515 

.86128 

.93815 

.86726 

.94108 

.87313 

.94393 

.87888 

56 

*  17 

.93212  !  .85530 

.93520 

.86138 

.93820 

.86736 

.94112 

.87333 

.94398 

.87897 

62 

12    18 

.93217 

.85510 

.93525 

.86148 

.93825 

.86746 

.94117 

.873.33 

.94402 

.87907 

48 

76  19 

9.93222 

0.85550 

9.93530 

0.86158 

9.93830 

0.86756 

9.94122 

0.87342 

9.94407 

0.87916 

44 

20  20 

.93227 

.85560 

.93535 

.86168 

.93835 

.86765 

.94127 

.87351 

.94412 

.87926 

40 

24  31 

.93232 

.85571 

.93540 

.86178 

.93840 

.86775 

.94132 

.87.301 

.94416 

.87935 

36 

fS  22 

.93238 

.85581 

.93545 

.86189 

.93845 

.86785 

.94137 

.87.371 

.94421 

.87945 

32 

S2    23 

9.93243 

0.85591 

9.93550 

0.8G199 

9.93849 

0.86795 

9.94141 

0.87380 

9.94426 

0.87954 

28 

56  24 

.93248 

.85601 

.93555 

.86209 

.93854 

.86805 

.94146 

.87390 

.94430 

.87964 

24 

40  25 

.93253 

.85612 

.93560 

.86219 

.93859 

.86815 

.94151 

.87400 

.94435 

.87973 

20 

U    26 

.93253 

.85622 

.93565 

.86229 

.93804 

.86825 

.94156 

.87409 

.94440 

.87983 

16 

4^  27 

9.932G4 

0.85G32 

9.93570 

0.86239 

9.93S69 

0.86834 

9.94161 

0.87419 

9.94444 

0.87992 

12 

52    28 

.93269 

.85642 

.93575 

.86249 

.93874 

.86844 

.94165 

.87428 

.94449 

.88001 

8 

56  29 

9.93274 

0.85652 

9.93.5S0 

0.86259 

9.93S79 

0.8CS54 

9.94170 

0.87438 

9.944.54 

0.88011 

4 

74'»  SSm 

74ft  54"' 

14h  Sum 

74*  46m 

74ft  4. '« 

s 

9h  :m         135° 

9ft  em         136° 

9ft  70"'   137° 

9ft  74'"   138° 

9ft  IS'"        139° 

s 

0    30 

9.93279 

0.85063 

9.935S5 

O<40M 

9.93SS4 

0.86864  9.94175 

0.87448 

9.94458 

0.88020 

60 

4  31 

.93284 

.85673 

.93590 

.86279 

.93889' 

.86874 

.94180 

.87457 

.94463 

.88030 

56 

S  32 

.93289 

.85683 

.93595 

.86389 

.93894 

.86884 

.94184 

.87467 

.94468 

.88039 

52 

12    33 

.93295 

.85693 

.93600 

.86299 

.93899 

.86893 

.94189 

.87477 

.94472 

.88049 

48 

76  34 

9.93300 

0.85703 

9.93605 

0.86309 

9.93904 

0.86903 

9.94194 

0.87486 

9.94477 

0.88058 

44 

20    35 

.93305 

.85713 

.93611 

.86319 

.93908 

.86913 

.94199 

.87496 

.94482 

.88068 

40 

24  36 

.93310 

.85724 

.93616 

.86329 

.93913 

.86923 

.94204 

.87505 

.94486 

.88077 

36 

25  37 

.93315 

.85734 

.93621 

.86339 

.93918 

.86933 

.94208 

.87515 

.94491 

.88086 

32    38 

9.93320 

0.85744 

9.93626 

0.86349 

9.93923 

0.86942 

9.94213 

0.87525 

9.94496 

0.88096 

28 

56  39 

.93326 

.85754 

.93631 

.86359 

.93928 

.86952 

.94218 

.87534 

.94500 

.88105 

24 

40    40 

.93331 

.85764 

.93636 

.86369 

.93933 

.86962 

.94223 

.87544 

.94505 

.88115 

20 

44  41 

.93336 

.85774 

.93641 

.86379 

.93938 

.86972 

.94227 

.87554 

.94509 

.88124 

16 

4S  42 

9.93341 

0.85785 

9.93640 

0.86.389 

9.93943 

0.86982 

9.94232 

0.87563 

9.94514 

0.88133 

12 

52    43 

.93346 

.85795 

.93651 

.86399 

.93948 

.86991 

.94237 

.87573 

.94519 

.88143 

8 

56  44 

9.93351 

0.85805 

9.93656 

0.86409 

9.939.52 

0.87001 

9.94242 

0.87.582 

9.94,523 

0.88152 

4 

14h 57m 

74*  5Sm 

74ft  4.9TO 

74ft  4.;'"   - 

14h4im 

s 

9ft  sm         135° 

9ft  jm         136° 

9ft  77™   137° 

9ft  lo'"       138° 

9ft  19™        139° 

s 

0  45 

9.93356 

0.85815 

9.93661 

0.86419 

9.93957 

0.87011 

9.94246 

0.87593 

9.94.528 

0.88162 

60 

4  46 

.93362 

.85825 

.93666 

.86429 

.93962 

.87021 

.94251 

.87602 

.94533 

.88171 

Olj 

8    47 

.93367 

.85835 

.93671 

.86438 

.93967 

.870.30 

.942.56 

.87611 

.94.537 

.88180 

.5..' 

72  48 

.93372 

.85846 

.93676 

.86448 

.93972 

.87040 

.94261 

.87631 

.94542 

.88190 

48 

76  49 

9.93377 

0.85856 

9.93681 

0.86458 

9.93977 

0.87050 

9. 942 65 

0.87630 

9.94546 

0.88199 

4-i 

20    50 

.93382 

.85866 

.93686 

.86468 

.93982 

.87060 

.94270 

.87640 

.94551 

.88209 

40 

24  51 

.93387 

.85876 

.93691 

.86478 

.93987 

.87070 

.94275 

.87649 

.94.556 

.88218 

36 

28    52 

.93392 

.85886 

.93696 

.86488 

.93991 

.87079 

.94280 

.87659 

.94560 

.88227 

32 

52  53 

9.93397 

0.85896 

9.93701 

0.86498 

9.93990 

0.87089 

9.94284 

0.87669 

9.94505 

0.88337 

28 

56  54 

.93403 

.85906 

.93706 

.86508 

.94001 

.87099 

.94289 

.87678 

.94570 

.882*6 

24 

40    55 

.93408 

.85916 

.93711 

.80518 

.94006 

.87109 

.94294 

.87688 

.94574 

.88355 

20 

44  56 

.93413 

.85926 

.93716 

.86528 

.94011 

.87I!8 

.94299 

.87697 

.94579 

.88365 

16 

4S    57 

9.9341S 

0.85937 

9.93721 

0.86538 

9.94016 

0.87128 

9.94303 

0.87707 

9.94.583 

0.88374 

12 

5-'  58 

.93423 

.85947 

.93726 

.86548 

.94021 

.871.'5S 

.94308 

.87716 

.94588 

.88284 

8 

56  59 

.93428 

.8.5957 

.93731 

.80558 

.94026 

.87148 

.94313 

.87726 

.94593 

.88293 

4 

60    '60 

9.93433 

0.85967 

9.93736 

0.8C568 

9.94030 

0.87157 

9.94318 

0.87735 

9.94.597 

0.88302 

0 

74''  5f;"'    1 

7,;ft,5.""    I    74ft  4a''"    I 

74*44'"    1 

74ft  40"'    1 
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IIav,T-in,--. 

9 

, 

9h  lOm         140° 

9»  14"        1*1° 

'>h  .;v:;    142° 

9*^.'™   143° 

9h  sem         144° 

8 

Lor.  llav. 

Sat.  lluv 

"Los.  Hav. 

Nal.  Hav 

U.K.  11.1^7 

.N.it.llav. 

LoK. llav. 

SM.  Ilttv. 

Loc  Hav. 

Nat.  lUv, 

0 

"IT 

9.94  VJ7 

O-SN-IO? 

9.94S09 

0.88857 

9.95134 

6.89401 

9.95:191 

0.89932 

9.95., !  1 

0.90461 

60 

4 

1 

.91t)02 

.H,SI13 

.94874 

.88866 

.95138 

.89409 

.95390 

.89941 

.95645 

.90459 

56 

8 

2 

.91000 

.sm:«i 

.94S78 

.88876 

.95143 

.89418 

.95400 

.89949 

.95049 

.90468 

5i 

it 

3 

.94011 

.!iS.-BO 

.94SS:$ 

.88885 

.95147 

.89427 

.95404 

.89958 

.95054 

.90476 

4S 

16 

4 

!l.9t010 

0.8)040 

9.948.S7 

0.88894 

9.95151 

0.89436 

9.9.5408 

0.89967 

9.95658 

0.90485 

44 

SO 

5 

.94020 

.88349 

.94«(2 

.88903 

.95156 

.89445 

.9-5412 

.89976 

.95002 

.90494 

40 

t4 

6 

.yt0-'5 

.883.W 

.94S9G 

.88912 

.95160 

.89454 

.9.5417 

.89984 

.95066 

.90502 

36 

iS 

■> 

.94029 

.88368 

.949<11 

.88921 

.95164 

.89463 

.9-5421 

.89993 

.95070 

.90511 

St 

Si 

8 

9.940:?4 

0.88.377 

9.9490.'> 

0.88930 

9.95169 

0.89472 

9.95425 

0.90002 

9.95074 

0.90.n9 

28 

36 

9 
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9.98132 

0.95789 

9.98287 

0.96133 

9.98436 

0.96462 

9.98577 

0.96777 

44 

2')    20 

.97972 

.95438 

.98134 

.95795 

.98290 

.9CI38 

.98438 

.96467 

.98580 

.96783 

40 

?.f  21 

.97975 

.95444 

.98137 

.95801 

.98292 

.96144 

.98440 

.96473 

.98582 

.96788 

36 

2.9  32 

.97977 

.95450 

.98139 

.95806 

.98295 

.96149 

.98443 

.96478 

.98584 

.96793 

32 

32    23 

9.97980 

0.95456 

9.98142 

0.95812 

9.98297 

0.96155 

9.984.55 

0.96483 

9.98.587 

0.96798 

28 

5S  34 

.97983 

.95462 

.98145 

.95818 

.98300 

.96361 

.98448 

.96489 

.98589 

.96803 

24 

40    35 

.97986 

.95468 

.98147 

.95824 

.98302 

.96166 

.98450 

.96494 

.98.591 

.96808 

20 

4-f  36 

.97988 

.95474 

.98150 

.95830 

.98305 

.96172 

.98453 

.96500 

.98.593 

.96813 

16 

4v?  27 

9.97991 

0.95180 

9.981.53 

0.95836 

9.98307 

0.96177 

9.98455 

0.96505 

9.98596 

0.96818 

12 

52    38 

.97994 

.95483 

.981.55 

.95841 

.98310 

.96183 

.98457 

.96510 

.98598 

.90823 

8 

5S  29 

9.97997 

0.95492 

9.981.58 

0.95847 

9.98312 

0.96188 

9.98460 

0.96516 

9.98600 

0.96839 

4 

I.JA  .^c'^n" 

IJh  J4m 

i.ift  SO"! 

IJft  26"> 

13"  22'" 

0    30 

lOh  22^      ISo^" 

;i,h  J,im       l.-,0'^ 

liA  oU")     157  = 

ICihS','"      158° 

IQI'  3S:"      159° 

60 

"9797099 

0.95498 

9.9S101 

0.95853 

9.9S315 

0.96194 

9.98462 

0.96521 

9.98603 

0.96834 

4  31 

.98002 

.95.304 

.98163 

.95859 

.98317 

.96200 

.98465 

.96526 

.98605 

.90839 

56 

5  32 

.98005 

.95519 

.9816G 

.95865 

.98320 

.96205 

.98167 

.96532 

.98607 

.96844 

52 

12    33 

.98008 

.95516 

.98168 

.95870 

.98322 

.96311 

.98469 

.96537 

.98609 

.96849 

48 

16  31 

9.98010 

0.95522 

9.98171 

0.95876 

9.98325 

0.96216 

9.98472 

0.9654% 

9.98612 

0.96854 

44 

20    35 

.98013 

.95528 

.98174 

.95882 

.98327 

.96222 

.98474 

.96547 

.98614 

.96859 

40 

2/,  3G 

.98016 

.95534 

.98170 

.95888 

.98330 

.96227 

.98476 

.96553 

.98616 

.96864 

36 

2,?  37 

.98019 

.95540 

.98179 

.95894 

.98332 

.96223 

.98479 

.96558 

.98619 

.96869 

32 

32    38 

9.98021 

0.95546 

9.9S182 

0.95899 

9.98335 

0.96238 

9.98481 

0.96563 

9.98621 

0.96874 

28 

56  39 

.98024 

.95552 

.98184 

.95905 

.98337 

.96244 

.98484 

.96569 

.98623 

.96879 

24 

40    40 

.98027 

.95558 

.98187 

.95911 

.98340 

.96249 

.98486 

.96574 

.98625 

.96884 

20 

-«  41 

.98030 

.95561 

.98189 

.95917 

.98342 

.96255 

.98488 

.96579 

.98628 

.96889 

16 

^  43 

9.98032 

0.95570 

9.98192 

0.95922 

9.98345 

0.96260 

9.98491 

0.96585 

9.98630 

0.96894 

12 

52    43 

.98035 

.95.576 

.98195 

.95928 

.98347 

.962S6 

.98493 

.96590 

.98632 

.96899 

s 

56  44 

9.98038 

0.95583 

9.98197 

09.5934 

9. 983.50 

0.96272 

9.98496 

0.96595 

9.98634 

0.96905 

4 

13h  37m 

IJh  ssm 

Lift  29"' 

lift  25^ 

ISh  21m 

s 

0    45 

lOh  -^Jm     155^  1 

lOh  27"i      156° 

lOh  Sim     15JO 

IQh  35'n      158° 

lOh  39'"     159° 

60 

9.98040 

0.95588 

9.98200 

0.95940 

9.98352 

0.96277 

9.98498 

0.96600 

9.98637 

0.96910 

4  46 

.98043 

.95594 

.98202 

.95945 

.98355 

.96383 

.98500 

.96606 

.98639 

.96915 

56 

H    47 

.98046 

.95600 

.98205 

.95951 

.98357 

.96288 

.98503 

.96611 

.98641 

.96920 

53 

72  48 

.98049 

.95606 

.98208 

.95957 

.98360 

.96294 

.98.505 

.96616 

.98(i43 

.96925 

43 

16  49 

9.98051 

0.95612 

9.98210 

0.95963 

9.98362 

0.96299 

9.98.507 

0.96631 

9.98646 

0.96930 

44 

20    SO 

.98054 

.95618 

.98213 

.95968 

.98365 

.!!e305 

.98510 

.96627 

.98648 

.96935 

40 

24  51 

.98057 

.95624 

.98215 

.95974 

.983ti7 

.96310 

.98512 

.96633 

.98650 

.96940 

36 

2S    53 

.98059 

.95630 

.98218 

.95980 

.98370 

.96315 

.98314 

.96637 

.98652 

.96945 

32 

52  53 

9.98062 

0.95636 

9.98221 

0.95985 

9.98372 

0.90.321 

9.98ol7 

0.96643 

9.986.55  ' 

0.96950 

28 

56  54 

.98065 

.95642 

.98223 

.95991 

.98375 

.96320 

.98.519 

.96043 

.9'<657 

.90955 

24 

40    55 

.98067 

.95648 

.98226 

.95997 

.98377 

.96332 

.98521 

.96633 

.9S(i59 

.96960 

20 

44  56 

.98070 

.95654 

.98228 

.96003 

.98379 

.96337 

.9.S524 

.968.3  S 

.!l8(lt;i 

.96905 

16 

48    57 

9.98073 

0.95660 

9.98231 

0.96008 

9.98382 

0.96343 

9.98526 

0.96663 

0.9S664 

0.90970 

12 

52  58 

.98076 

.95665 

.98233 

.96014 

.98384 

.96.348 

.98529 

.96609 

.98666 

.96975 

8 

56  59 

.9807S 

.95671 

.98236 

.96020 

.9S3S7 

.96351   .98.531  1 

.90674 

.98668 

.96980 

4 

60    60 

9.98081 

0.95677 

9.98239 

0.96025 

9.98389 

0.96359  9.98533  | 

0.96679 

9.98670 

0.96985 

0 
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l.Jft  32'"          1 
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10*  5im     163° 


U.*:.  lluv, 

9.99041 

.99043 

.9!l(H4 
.!i!»(M(; 

9, 9  904  S 
.99(l.=)0 
,990.'iL' 
.991l.i4 

9.990."i(; 
.990.1S 
.99().'.9 
.99(»lil 

9.990(i:i 
.99(10.5 

9.990()7 


iiit.  llav 

l.97»15 

.9;si9 

.97824 
.97M28 
1.97832 
.97*J6 
.97»41 
.97H4.5 
1.97843 
.9785:{ 
.97858 
.97862 
I.978fi6 
.97870 
1.97874 


Lot'.  IlaT^N 

9.99  111  0. 
.991.'iL':  . 
.9yi.=>4;  , 
.99150 i     , 

9.9910S  I  0, 

.991.59  \  . 
.991(,1  I  , 
.9910.5:     , 

9.99105  I  0. 
.99100'  , 
.99l0.->  , 
.99170  1     . 

9.9917:;  i  0. 
.9917:5   , 

9.99175  I  0, 


164° 


.1.  11.H 
98063 
HS067 
98071 
.98075 
.98079 
.98083 
.98087 
.98091 
.98095 
.98099 
.98103 
,98107 
.98111 
,98115 
.98119 


/(>"  41' 
9.9«70;y 

.98706 

.9K708 

.98710 
9.9K712 

.98714 

.98717 

.98719 
9.98721 

.9872:5 

.98725 

.98728 
9.98730 

.98732 
9.987:54  I  0. 


160^ 
97a;9 
97064 
97069 
97074 
97078 
97083 
9708S 
97093 
97098 
97103 
97108 
97113 
97117 
97122 
97127 
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163° 


Kih  .i: 


9.9.<977 

.9.-^979 

9.9.V9S1 


9.99009 
.99071 
.99072 
.99074 

9. 99(170 
.9907.S 
.990^0 
.99(l>-2 

9.990VI 
.:i9(l>5 
.99(1^7 
.99(».S9 

9.9:11191 
.9!MI9:5 

9.9909.5  , 
l7ih 


0.97879 

.97883 
.97887 
.97891 

0.97895 
.97899 
.97904 
.97908 

0.97912 
.97916 
.97920 
.97924 

0.97929 
.979:W 

0.97937 


9.99177 
.99179 
.99180 
.991K2 

9.991.S4 
.99180 
.991S7 
.991S9 

9.99191 
.9919:; 
.99194 
.9919(i 

9.99I9•^ 
.99200 

9.99201 


J64' 

1.98123 

.98127 

.98131 

.98135 

1.98139 

.98142 

.98146 

.98150 

1.98154 

.98158 

.98162 

.98166 

1.98170 

.9HI74 

1.98178 


Klfi  .it;n 

9.9S,so:5 

.9KS(;5 

.9SS07 

.98S09 

9.9,XS71 

.9S,S7:5 

.9SH75 

.9SS77 

9.9SSS0 

.9SSS2 

.9S,SSI 

.9s><s(; 


;90 


161° 

0.97416 
.97421 
.97425 
.97430 

0.97435 
.97439 
.97444 
.97448 

0.97453 
.97458 
.97462 
.97407 

0.97471 
.97476 

0.97180 


/.11  l.i'i 


9.9:i2o;i  I  0. 

.99205   , 

.99200  '  . 

.99208  1  , 
9.99210  j  0, 

.99212   , 

.9921:5   , 

.99215 
9.99217  0. 

.9921s,  . 

.99220  '  . 

.9!i222 
9.!i!'22:i  0, 


164° 

,98182 
,98185 
,98189 
,98193 
,98197 
,98201 
,98205 
,98209 
,98212 
,98216 
,98220 
.98224 
.9S228 
.9S232 
.9S236 


i~.  - 1 


/(/I  J.fm      160"' 

I  'i^Ti.'l    0.97204 

'i-~    .  I       .97209 

.97211 

-      .       .97219 

0.97221 

'1    .97ri8 

'-  M  .97233 
>7238 
.m;  0.97213 
,--  .97217 
,:in  .»72.VJ 
.■'.'  .972.); 
ril  0.97202 
'"  .97266 
:'N  .97271 
■">!  0.»;27«i 
I'ih  i,;m' 


tiih  47"!      161°_ 

9  9,^S'||  0.9748,> 

9SVI0  .97490 

'isyis  .97191 

9-<900  .97499 

9  9s'ili2  0.97.>03 

!Is:hii  .97508 

'is'iiir,  .97512 

9VIIIS  !I7.-,17 


9.990121 
.99014  I 
.99010  I 
.99018  I 

9.9!t020 
.99022 
.!l9024  ! 
.99020 

9.99027 
.)'9n29 
.990;!1 

.99o:t.i 

9.99(i:ri 

.9:io:'.7 

9  !  9041 


162^ 

0.97751 
.97755 
.97760 
.97761 

0.9776S 
.97773 
.97777 
.97781 

0.97785 
.97790 
.97794 
.97798 

0.97802 
.97807 
.97811 

0.97815 


lil'> . 


9.99124 
99120 
99127 
.99129 

9.991:51 
.991:1:5 
991:5,5 
.991:50 

9.991:58 
.99140 
.99142 
.9914:5 

9.9914.5 
.99147 
.99149 

9  991.51 


|_163° 

I  0.9.S002 
.98007 
.9.8011 
.98015 

0.98019 
9,8023 
.98027 
.98031 

0.98035 
.98039 
.9H0I3 
.98047 

0.9,8051 
.980.S5 
.98059 

0.98063 


lOli  :i9''> 


9.99229  I  0 

.9!I2:50 

.992:52  I 

.992:54  ' 
9.992:55  '■  0 

.992:57  j 

.992:59 

.99210 
9  99242  0 

.99244  ' 

,99245 

,99247 
9.99249  0 

.99250 

.99252 
9  99251  0 


164° 
;982:» 
.98243 
.98247 
.98251 
.981M 
.98'^58 
.98262 
.98266 
.98270 
.9S274 
.9S277 
.98281 
,98285 
.98289 
,98293 
,98296 
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Haversines. 

s 
0 

0 

llhom       165° 

llh  4m        166° 

nhS'n         167° 

llh  12m      168° 

llh  lem     169° 

60 

LoK.Huv.  Xat.Hav. 
9.99254  0.98296 

Los,  Hav. 
9.993.50 

y.a'..  ll;iv, 

0.98515 

1.01;.  liiiv 

'9.!J;M40" 

X;it.  Iliiv, 
0.98719 

Loc.Ilav. 
9.99523 

Nal,llav 

lx)i,Mlav. 
"9,99599 

Nal.  lljv. 
0.99081 

0.98S07 

4 

1 

.99255  1  .98300 

,993.52 

.98518 

.99441 

.98732 

,99524 

.98910 

.99000 

.99084 

f>6 

8 

3 

.99257   .98304 

.99353 

.98523 

.99443 

.98725 

,99526 

.98913 

.99002 

.99087 

13 

3 

.99259  .98308 

.99355 

.98525 

.99444 

.98738 

,99.527 

.98916 

.99003 

.99090 

48 

16 

i 

9.99260  0.98311 

9.99356 

0.98529 

9.99446 

0.98733 

9,99.528 

0.98919 

9,99004 

0.99092 

44 

20 

5 

.99262   .98315 

.99358 

.98532 

.99447 

.98735 

,99529 

.98922 

.99005 

.99095 

40 

■24 

6 

.99264  !  .98319 

.993.59 

.98536 

.99448 

.98738 

,99.531 

.98925 

.99000 

.99098 

36 

28 

7 

.99265 

.98323 

.99361 

.98539 

.99450 

.98741 

,99532 

.98928 

,99008 

.99101 

■i.' 

32 

8 

9.99267 

0.98326 

9.99362 

0.98543 

9.99451 

0.98745 

9,99.533 

0.98931 

9,99009 

0.99103 

2S 

36 

9 

.99269 

.98330 

.99364 

.98546 

.99453 

.98748 

,99535 

.98934 

,99010 

.99106 

24 

40 

10 

.99270 

.98334 

.99366 

.98550 

.99454 

.98751 

.99.536 

.98937 

,99611 

.99109 

21) 

U 

11 

.99272 

.98337 

.99367 

.98553 

.994.50 

.98754 

.99537 

.98940 

.99612 

.99112 

16 

48 

12 

9.99274 

0.98341 

9.99369 

0.98557 

9.99457 

0.98757 

9.99539 

0.98943 

9,99614 

0.99114 

12 

52 

13 

.99275 

.98345 

.99370 

.98560 

.99458 

.98761 

.99540 

.98946 

.99615 

.99117 

8 

56 

14 

9.99277 

0.98349 

9.99372 

0.98564 

9.99460 

0.98764 

9.99541 

0.98949 

9,99610 

0.99120 

4 

jih  59m 

12h55m 

12h  Sim 

12h 47m 

12h 43m 

s       ' 

llh  im       165° 

llh  5m       166° 

llh9m        167° 

llh  ism     168° 

llh  17m     169° 

s 

0 

15 

9,99278 

0.98352 

9.99373 

0.98567 

9,99461 

0.98767 

9.99.543 

0.98952 

9,99617 

0.99133 

60 

4 

16 

.99280 

.98356 

.99375 

.98571 

,99463 

.98770 

.99544 

.98955 

,99618 

.99125 

56 

8 

17 

.99282 

.98360 

.99376 

.98574 

.99464 

.98774 

.99545 

.98958 

,99020 

.99138 

52 

12 

18 

.99283 

.98363 

.99378 

.98577 

.99465 

.98777 

.99546 

.98961 

.99621 

.99131 

48 

16 

19 

9.992S5 

0.98367 

9.99379 

0.98581 

9.99467 

0.98780 

9.99548 

0.98964 

9.99622 

0.99133 

44 

20 

20 

.99287 

.98371 

.99381 

.98584 

.99468 

.98783 

.99549 

.98967 

.99023 

.99136 

40 

24 

21 

.99288 

.98374 

.99382 

.98588 

.99470 

.98786 

.995.50 

.98970 

.99024 

.99139 

36 

28 

22 

.99290 

.98378 

.99384 

.98591 

.99471 

.98789 

.995.52 

.98973 

,99020 

.99141 

32 

32 

23 

9.99291 

0.98382 

9.99385 

0.98595 

9.99472 

0.98793 

9.99.553 

0.98976 

9,99027 

0.99144 

28 

36 

24 

.99293 

.98385 

.99387 

.98598 

.99474 

.98796 

.995.54 

.98979 

.99628 

.99147 

24 

40 

25 

.99295 

.98389 

.99388 

.98601 

.99475 

.98799 

.99555 

.98983 

,99629 

.99149 

20 

U 

26 

.99296 

.98393 

.99390 

.98605 

.99477 

.98803 

.99557 

.98985 

,99630 

.99153 

16 

48 

27 

9.99298 

0.98396 

9.99391 

0.98608 

9.99478 

0.98805 

9,99.558 

0.98987 

9,99631 

0.99155 

12 

52 

28 

.99300 

.98400 

.99393 

.98611 

.99479 

.98809 

,99559 

.98990 

,99033 

.99157 

8 

56 

29 

9.99301 

0.98404 

9.99394 

0.98615 

9.99481 

0.98813 

9.99561 

0.98993 

9.99634 

0.99160 

4 

I'^SSm 

I'h  S4"> 

12h  S0"> 

;."'  46™ 

12h  42"' 

s   ' 

llh  Jm   165° 

llh  em      166° 

llh  10m     167° 

llh  14m     168° 

llh  igm     169° 

~60 

0 

30 

9.99303 

0.98407 

9,99396 

0.98619 

9.99482 

0.98815 

9.99562 

0.98996 

9,99035" 

0.99163 

4 

31 

.99304 

.98411 

.99397 

.98622 

.99484 

.98818 

.99563 

.98999 

,99636 

.99165 

56 

8 

32 

.99306 

.98415 

.99399 

.98625 

.99485 

.98831 

.99564 

.99002 

.99637 

.99168 

52 

12 

33 

,99308 

.98418 

.99400 

.98629 
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1? 

9.99924 

0.99825 

9.99952 

0.99890 

9.99974 

0.99940 

9.99989 

0.99975 

9.99998 

0.99995 

12 

52 

13 

.99924 

.99826 

.99953 

.99891 

.99974 

.99941 

.99989 

.99976 

.99998 

.99995 

8 

56 

11 

9.99925 

0.99S27 

9,99953 

0.99893 

9,99975 

0.99942 

9.99990 

0.99976 

9.99998 

0.99996 

4 

12li  19m 

iJA  7.5"! 

in.  11m 

12h  7n> 

12hsm 

s      ' 

llh  4im       iJo'^ 

llh  45m       176' 

nh4;p>'      1)7 

llho.im        178° 

llhoTn        179° 

s 

0 

15 

9.99925 

0.99838 

9,99953 

0.99893 

9,99975 

0.99943 

9,99990 

0.99977 

9.99998 

0.99996 

Ho 

4 

16 

.99926 

.99829 

.99954 

.99894 

.99975 

.99943 

,99990 

.99977 

.99998 

.99996 

56 

s 

17 

.99926 

.99831 

.99954 

.99895 

.99976 

.99944 

.99990 

.99978 

.99998 

.99996 

12 

18 

.99927 

.99832 

.99954 

.99896 

.99976 

.99944 

.99990 

.99978 

.99998 

.99996 

48 

16 

19 

9.99927 

0.99833 

9.99955 

0.99897 

9.99976 

0.99945 

9.99991 

0.99978 

9.99998 

0.99996 

44 

20 

30 

.99928 

.99834 

.99955 

.99898 

.99976 

.99946 

.99991 

.99979 

.99999 

.99997 

40 

24 

21 

.99928 

.99835 

.99956 

.99899 

.99977 

.99947 

.99991 

.99979 

.99999 

.99997 

36 

2S 

23 

.99929 

.99837 

.99956 

.99900 

.99977 

.99947 

.99991 

.99980 

.99999 

.99997 

32 

32 

33 

9.99929 

0.99838 

9.99957 

0.99900 

9.99977 

0.99948 

9.99991 

0.99980 

9.99999 

0.99997 

28 

36 

34 

.99930 

.99839 

.99957 

.99901 

.99978 

.99949 

.99992 

.99981 

.99999 

.99997 

24 

40 

35 

.99931 

.99840 

.99958 

.99903 

,99978 

.99949 

.99992 

.99981 

.99999 

.99997 

20 

44 

36 

.99931 

.99841 

.99958 

.99903 

,99978 

.99950 

,99992 

.99981 

.99999 

.99998 

16 

4S 

37 

9.99932 

0.99843 

9.999.58 

0.99904 

9,99978 

0.99950 

9,99992 

0.99983 

9.99999 

0.99998 

12 

««; 

28 

.99932 

.99844 

.99959 

.99905 

.99979 

.99951 

,99992 

.99983 

.99999 

.99998 

8 

56 

29 

9.99933 

0.99845 

9,999.59 

0.99906 

9.99979 

0.99952 

9,99992 

0.99982 

9.99999 

0.99998 

4 

12^  IS'n 

12h  14m 

12h  K/m 

12h  6m 

12h  2''^ 

s   ' 

llh  4^m       175° 

llh  4em        176° 

llh50m       177° 

llh  54'"       178° 

llhSSm       179° 

a 

0 

30 

9.99933 

0.99846 

9.99959 

0.99907 

9,99979 

0.99952 

9.99993 

0.99983 

9.99999 

0.99998 

~60 

4 

31 

.99934 

.99847 

.99960 

.99908 

,99980 

.99953 

.99993 

.99983 

.99999 

.99998 

56 

s 

32 

.99934 

.99848 

.99960 

.99909 

.99980 

.99954 

.99993 

.99984 

.99999 

.99998 

52 

13 

33 

.99935 

.99849 

.99961 

.99909 

,99980 

.99954 

.99993 

.99984 

.99999 

.99998 

48 

16 

34 

9.99935 

0.99850 

9.99961 

0.99910 

9,99980 

0.99955 

9.99993 

0.99984 

9.99999 

0.99999 

44 

20 

35 

.99935 

.99851 

.99961 

.99911 

.99981 

.99950 

.99993 

.99985 

.99999 

.99999 

40 

24 

.36 

.99936 

.99853 

,99962 

.99913 

.99981 

.99956 

.99994 

.99985 

9  99999 

.99999 

36 

2S 

37 

.99936 

.99854 

.99962 

.99913 

999S1 

.99957 

,99994 

.99985 

0.00000 

.99999 

32 

32 

38 

9.99937 

0.99855 

9.99963 

0.99914 

9,99981 

0.99957 

9.99994 

0.99986 

0.00000 

0.99999 

28 

36 

39 

.99937 

.99856 

.99963 

.99915 

,99982 

.99958 

.99994 

.99986 

.00000 

.99999 

24 

40 

40 

.99938 

.99857 

.99963 

.99915 

.99982 

.99959 

.99994 

.99986 

.00000 

.99999 

20 

44 

41 

.99938 

.998.58 

.99964 

.99916 

.99982 

.99959 

.99994 

.99987 

.00000 

.99999 

16 

4S 

43 

9.99939 

0.99859 

9.99964 

0.99917 

9.999S3 

0.99960 

9.99994 

0.99987 

0.00000 

0.99999 

12 

52 

43 

.99939 

.99860 

.99964 

.99918 

.999S3 

.99960 

.99995 

.99987 

.00000 

.99999 

8 

56 

44 

9.99940 

0.99861 

9,99965 

0.99919 

9.99983 

0.99961 

9.99995 

0.99988 

0.00000 

0.99999 

4 

i>n  nrn 

l.'hl.pn 

12h  gm 

!.'hr,m 

l>ll  in 

s   - 

llh  4.^m       175° 

llh  41  m        176° 

llh  .jim       177° 

llh  iom        178° 

llh  59"'       i;9° 

s 

0 

45 

9.99940 

0.99863 

9,99965 

0.99920 

9,99983 

0.99961 

9.99995 

0.99988 

0,00000 

1.00000 

611 

4 

46 

.99941 

.99864 

,99965 

.99920 

,99983 

.99963 

.99995 

.99988 

,00000 

.00000 

56 

47 

.99941 

.99865 

,99966 

.99921 

,99984 

.99963 

.99995 

.99989 

,00000 

.00000 

52 

12 

48 

.99942 

.99866 

.99966 

.99922 

,999S4 

.99363 

.99995 

.999K9 

,000110 

.00000 

48 

16 

49 

9.99942 

0.99867 

9.99960 

0.99923 

9,99984 

0.93964 

9,99995 

0.999N9 

0,00(100 

1.00000 

44 

20 

50 

.99943 

.99868 

,99967 

.99924 

,99984 

.99964 

,99996 

.99990 

,011000 

.00000 

40 

24 

51 

.99943 

.99869 

.99967 

.99934 

,99985 

.99965 

,99996 

.99990 

,00000 

.00000 

36 

28 

53 

.99943 

.99870 

.99968 

.99925 

,99985 

.9996.5 

.99996 

.99990 

,000011 

.onnoo 

32 

32 

53 

9.99944 

0.99871 

9.99968 

0.99926 

9,999S5 

0.'I99C6 

9,99996 

0.99991 

0,00000 

1.00000 

28 

36 

54 

.99944 

.99873 

.99968 

.99927 

.999S5 

.99966 

99996 

.99991 

.00000 

.00000 

24 

40 

55 

.99945 

.99873 

,99969 

.99928 

.99986 

.09967 

,99996 

.99991 

,00000 

.00000 

20 

U 

56 

.99945 

.99874 

.99969 

.99928 

,99986 

.99967 

,99996 

.99991 

,00000 

.00000 

16 

4S 

57 

9,99946 

0.99875 

9.99969 

0.99929 

9,999S(j 

0.99968 

9,99996 

0.99992 

0,00000 

1.00000 

12 

52 

58 

.99946 

.99876 

.99970 

.99930 

,99986 

.99969 

.99996 

.99992 

.00000 

.00000 

8 

56 

59 

.99947 

.99877 

.99970 

.99931 

.99987 

.99969 

.99997 

.99993 
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4 

60 

60 
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9.99970 

0.99931 

9.99987 
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9.99997 
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0 

;,.'''  US"-- 

;/'^i.-'     1 

13h  s"> 

m  .(m 

12h  0"' 

-^ 

Page 

922] 

TABLE    Hi. 

Corrections*  to  be  Applied  to  the  Observed  Altitude  of  a  Star  or  of  the  Sun's 

Lower  Limb,  to  Find 

the  True  Altitude. 

..118.  ALT. 

HEIGHT  OF  THE  EYE.                                                                           1 

8  Feet. 

9  Feet. 

loFeeU 

UFccL 

12  Feet. 

13  Feet.         1 

o 

• 

O 

• 

O 

• 

e    1     • 

O 

• 

O 

* 

Sun's 

star's 

Sun's 

Btfs 

Sun's 

star's 

Sun's    i   Star's 

Sun's 

Star's 

Sun's 

Star's 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

COIT. 

Corr. 

(  +  J 

(-) 

(+) 

(-) 

(+) 

(-) 

(+) 

(-) 

(+) 

(-) 

(4-) 

(-) 

6  30 

5  29 

10  40 

5  19 

10  50 

5  09 

11  00 

5  00 

11  09 

4  51 

11  18 

4  43 

11  26 

40 

5  39 

10  30 

5  29 

10  40 

5  19 

10  50 

5  10 

10  59 

5  01 

11  08 

4  53     11  16 

50 

0  49 

10  20 

5  39 

10  30 

5  29 

10  40 

5  20 

10  49 

5  11 

10  58 

5  03  1  11  06 

7  00 

5  59 

10  10 

5  49     10  20 

5  39 

10  30 

5  30 

10  39 

5  21 

10  48 

5  13  :  10  56 

10 

«  OS 

10  01 

5  58     10  11 

5  48 

10  21 

5  39 

10  30 

5  30 

10  39 

5  22 

10  47 

L'O 

«  17 

9  52 

6  07     10  02 

5  57 

10  12 

5  48 

10  21 

5  39 

10  30 

5  31 

10  38 

7  30 

(i  26 

9  43 

6  16  ,    9  53 

6  06 

10  03 

5  57 

10  12 

5  48 

10  21 

5  40 

10  29 

40 

6  34 

9  35 

6  24       9  45 

6  14 

9  55 

6  05 

10  04 

5  56 

10  13 

5  48 

10  21 

50 

e  42 

9  27 

6  32       9  37 

6  22 

9  47 

6  13 

9  56 

6  04 

10  05 

5  56  1  10  13  1 

8  00 

0  50 

9  19 

6  40       9  29 

6  30 

9  39 

6  21 

9  48 

6  12 

9  57 

6  04 

10  05 

10 

6  57 

9  12 

6  47       9  22 

6  37 

9  32 

6  28  j    9  41 

6  19 

9  50 

6  11 

9  58 

20 

7  04 

9  05 

6  54       9  15 

6  44 

9  25 

6  35  i    9  34 

6  26 

9  43 

6  18 

9  51 

8  30 

7   11 

8  58 

7  01       9  08 

6  51 

9  18 

6  42  1    9  27 

6  33 

9  36 

6  25 

9  44 

40 

7  18 

8  51 

7  08       9  01 

6  58 

9  11 

6  49       9  20 

6  40 

9  29 

6  32 

9  37 

50 

7  24 

8  45 

7  14       8  55 

7  04 

9  05 

6  55       9  14 

6  46 

9  23 

6  38 

9  31 

9  0() 

7  30 

8  39 

7  20       8  49 

7  10 

8  59 

7  01        9  08 

6  52 

9  17 

6  44 

9  25 

20 

7  42 

8  27 

7  32 

8  37 

7  22 

8  47 

7  13       8  56 

7  04 

9  05 

6  56 

9  13 

40 

7  53 

8  16 

7  43 

8  26 

7  33 

8  36 

7  24 

8  45 

7  15 

8  54 

7  07 

9  02 

10  m 

8  04 

8  05 

7  54 

8  15 

7  44 

8  25 

7  35 

8  34 

7  26 

8  43 

7  18 

8  51 

20 

8  14 

7  55 

8  04 

8  05 

7  54 

8  15 

7  45 

8  24 

7  36 

8  33 

7  28 

8  41 

40 

S  23 

7  46 

8  13 

7  56 

8  03 

8  06 

7  54 

8  15 

7  45 

8  24 

7  37 

8  32 

11  00 

8  32 

7  37 

8  22 

7  47 

8  12 

7  57 

8  03 

8  06 

7  54 

8  15 

7  46 

8  23 

30 

8  44 

7  25 

8  34 

7  35 

8  24 

7  45 

8  15 

7  54 

8  06 

8  03 

7  58 

8  11 

12  00 

8  55 

7  14 

8  45 

7  24 

8  35 

7  34 

8  26 

7  43 

8  17 

7  52 

8  09 

8  00 

30 

9  06 

7  03 

8  56 

7  13 

8  46 

7  23 

8  37 

7  32 

8  28 

7  41 

8  20 

7  49 

13  00 

9  16 

6  53 

9  06 

7  03 

8  56 

7  13 

8  47 

7  22 

8  38 

7  31 

8  30 

7  39 

30 

9  25 

6  44 

9  15 

6  54 

9  05 

7  04 

8  56 

7  13 

8  47 

7  22 

8  39 

7  30 

14  IK) 

9  33 

6  36 

9  23 

6  46 

9  13 

6  56 

9  04 

7  05 

8  55 

7  14 

8  47 

7  22 

15  00 

9  49 

6  20 

9  39 

6  30 

9  29 

6  40 

9  20 

6  49 

9  11 

6  58 

9  03 

7  06 

1«  00 

10  02 

6  07 

9  52 

6  17 

9  42 

6  27 

9  33 

6  36 

9  24 

6  45 

9  16 

6  53 

17  00 

ID  15 

5  54 

10  05 

6  04 

9  55 

6  14 

9  46 

6  23 

9  37 

6  32 

9  29 

6  40 

18  00 

10  25 

5  44 

10  15 

5  54 

10  05 

6  04 

9  56 

6  13 

9  47 

6  22 

9  39 

6  30 

19  (to 

10  35 

5  34 

10  25 

5  44 

10  15 

5  54 

10  06 

6  03 

9  57 

6  12 

9  49 

6  20 

20  00 

10  43 

5  25 

10  33 

5  35 

10  23 

5  45 

10  14 

5  54 

10  05 

6  03 

9  57 

6  11 

22  00 

10  .59 

5  09 

10  49 

5  19 

10  39 

5  29 

10  30 

5  38 

10  21 

5  47 

10  13 

5  55 

24  00 

11  12 

4  50 

11  02 

5  06 

10  52 

5  16 

10  43 

5  25 

10  34 

5  34 

10  26 

5  42 

2(!  00 

11  23 

4  45 

11  13 

4  55 

11  03 

5  05 

10  54 

5  14 

10  45 

5  23 

10  37 

5  31 

28  (K) 

11  33 

4  35 

11  23 

4  45 

11  13 

4  55 

11  04 

5  04 

10  55 

6  13 

10  47 

5  21 

30  (H) 

11  41 

4  27 

11  31 

4  37 

11  21 

4  47 

11  12 

4  56 

11  03 

5  05 

10  55 

5  13 

32  (Kl 

11  49 

4   19 

11  39 

4  29 

11  29 

4  39 

11  20 

4  48 

U  11 

4  57 

11  03 

5  05 

34  (H) 

11  56 

4  12 

11  46 

4  22 

11  36 

4  32 

U  27 

4  41 

11  18 

4  50 

11  10 

4  58 

3K  OU 

12  02 

4  06 

11  52 

4  16 

U  42 

4  26 

11  33 

4  35 

11  24 

4  44 

11  16 

4  52 

3.S  00 

12  07 

4  01 

U  57 

4  11 

11  47 

4  21 

11  38 

4  30 

11  29 

4  39 

11  21 

4  47 

40  (H) 

12  12 

3  5,5 

12  02 

4  05 

11  .52 

4  15 

11  43 

4  24 

U  34 

4  33 

11  26 

4  41 

45  INI 

12  23 

3  44 

12  13 

3  54 

12  03 

4  04 

11  .54 

4  13 

11  45 

4  22 

11  37 

4  30 

50  INI 

12  31 

3  35 

12  21 

3  45 

12  11 

3  55 

12  02 

4  04 

11  53 

4  13 

11  45 

4  21 

55  (N) 

12  38 

3  27 

12  28 

3  37 

12  18 

3  47 

12  09 

3  56 

12  00 

4  05 

11  52 

4  13 

liO  (Nl 

12  44       3  20 

12  34 

3  30 

12  24 

3  40 

12  15 

3  49 

12  06 

3  58 

11  58 

4  0« 

115  0(1 

12  51   ,     3  13 

12  41 

3  23 

12  31 

3  33 

12  22 

3  42 

12  13 

3  51 

12  05 

3  59 

70  INI 

12  .56  i     3  07 

12  46 

3  17 

12  36 

3  27 

12  27 

3  36 

12  18 

3  45 

12  10 

3  63 

75  INI 

13  00  1     3  02 

12  50 

3  12 

12  40 

3  22 

12  31 

3  31 

12  22 

3  40 

12  14 

3  48 

SO  INI 

13  06  ]     2  .56 

12  56 

3  06 

12  46 

3  16 

12  37 

3  25 

12  28 

3  34 

12  20 

3  42 

S->  IK> 

13  10  1    2  51 

13  00 

3  01 

12  50 

3  11 

12  41 

3  20 

12  32 

3  29 

12  24 

3  37 

90  00 

13  14       2  46 

13  04 

2  66 

12  54 

3  06 

12  45 

3  15 

12  36 

3  24 

12  28 

3  32 

1 
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Correct 

ona  to  be  Applied  to  the  Observed  Altitude  ol 

a  Star 

or  of  the  Sun's 

Lower  Limb,  to  Find 

the  True  Altitude — Continued. 

Obs.  Alt. 

HEIGHT  OF  THE  EVE.                                                                         | 

14  Feet. 

15  Feet. 

16  Feet. 

17  Feet. 

18  Feet. 

19  Feet.         1 

O 

* 

O      1      • 

O 

♦ 

G 

• 

O 

* 

o 

* 

Sun's 

Star's 

Sun's 

Star's 

Sim's 

Star's 

Sun's 

Star's 

Sun's 

Star's 

Sun's 

Star's 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 
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Corrections* 

to  be  Applied  to  the  Observed  Altitude  of  a  Star  or  of  the  Sun's  Lower  Limb, 

to  Find 

the  True  Altitude — Continued. 

Obs.  Alt. 

HEIGHT  OF  THE  EYE.                                                                    | 

20  Feet. 

27  Feet. 

28  Feet. 

29  Feet. 

30  Feet.            1 

e 

* 

O 

♦ 

O 

• 

O 

* 

0 

* 

Sun's 

Star's 

Sun's 

star's 

Sun's 

Star's 

Sun's 

Star's 

Sun's 

star's 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

(+) 

(-) 

(+) 

C-) 

(+) 

(-) 

(+) 

(-) 

(  +  ) 

(-) 

6  30 

3  15 

12  54 

3  09 

13  00 

3  04 

13  05 

2  58 

13  11 

2  53 

13  16 

40 

3  25 

12  44 

3  19 

12  50 

3  14 

12  55 
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(-) 

6  30 

2  22 

13  47 

2  17 

13  52 

2  13 

13  56 

2  08 

14  01 

2  03 

14  06 

40 

2  32 

13  37 

2  27 

13  42 

2  23 

13  46 

2  18 

13  51 

2  13 

13  56 

50 

2  42 

13  27 

2  37 

13  32 

2  33 

13  36 

2  28 

13  41 

2  23 

13  46 

7  00 

2  52 

13  17 

2  47 

13  22 

2  43 

13  26 

2  38 

13  31 

2  33 

13  36 

10 

3  01 

13  08 

2  56 

13  13 

2  52 

13  17 

2  47 

13  22 

2  42 

13  27 

20 

3  10 

12  59 

3  05 

13  04 

3  01 

13  08 

2  56 

13  13 

2  51 

13  18 

7  30 

3  19 

12  50 

3  14 

12  55 

3  10 

12  59 

3  05 

13  04 

3  00 

13  09 

40 

3  27 

12  42 

3  22 

12  47 

3  18 

12  51 

3  13 

12  56 

3  08 

13  01 

50 

3  35 

12  34 

3  30 

12  39 

3  26 

12  43 

3  21 

12  48 

3  16 

12  53 

8  00 

3  43 

12  26 

3  38 

12  31 

3  34 

12  35 

3  29 

12  40 

3  24 

12  45 

10 

3  50 

12  19 

3  45 

12  24 

3  41 

12  28 

3  36 

12  33 

3  31 

12  38 

20 

3  57 

12  12 

3  52 

12  17 

3  48 

12  21 

3  43 

12  26 

3  38 

12  31 

8  30 

4  04 

12  05 

3  59 

12  10 

3  55 

12  14 

3  50 

12  19 

3  45 

12  24 

40 

4  11 

11  58 

4  06 

12  03 

4  02 

12  07 

3  57 

12  12 

3  52 

12  17 

50 

4  17 

11  52 

4  12 

11  57 

4  08 

12  01 

4  03 

12  06 

3  58 

12  11 

9  00 

4  23 

11  46 

4  18 

11  51 

4  14 

11  55 

4  09 

12  00 

4  04 

12  05 

20 

4  35 

11  34 

4  30 

11  39 

4  26 

11  43 

4  21 

11  48 

4  16 

11  53 

40 

4  46 

11  23 

4  41 

11  28 

4  37 

11  32 

4  32 

11  37 

4  27 

11  42 

10  00 

4  57 

11  12 

4  52 

11  17 

4  48 

11  21 

4  43 

11  26 

4  38 

11  31 

20 

5  07 

11  02 

5  02 

11  07 

4  58 

11  11 

4  53 

11  16 

4  48 

11  21 

40 

5  16 

10  53 

5  11 

10  58 

5  07 

11  02 

5  02 

11  07 

4  57 

11  12 

11  00 

5  25 

10-44 

5  2P 

10  49 

5  16 

10  53 

5  11 

10  58 

5  06 

n  03 

30 

5  37 

10  32 

5  32 

10  37 

5  28 

10  41 

5  23 

10  46 

5  18 

10  51 

12  00 

5  48 

10  21 

5  43 

10  26 

5  39 

10  30 

5  34 

10  35 

5  29 

10  40 

30 

5  59 

10  10 

5  54 

10  15 

5  50 

10  19 

5  45 

10  24 

5  40 

10  29 

13  00 

6  09 

10  00 

6  04 

10  05 

6  00 

10  09 

5  55 

10  14 

5  50 

10  19 

30 

6  18 

9  51 

6  13 

9  56 

6  09 

10  00 

6  04 

10  05 

5  59 

10  10 

14  00 

6  26 

9  43 

6  21 

9  48 

6  17 

9  52 

6  12 

9  57 

6  07 

10  02 

15  00 

6  42 

9  27 

6  37 

9  32 

6  33 

9  36 

6  28 

9  41 

6  23 

9  46 

16  00 

6  55 

9  14 

6  50 

9  19 

6  46 

9  23 

6  41 

9  28 

6  36 

9  33 

17  00 

7  08 

9  01 

7  03 

9  06 

6  59 

9  10 

6  54 

9  15 

6  49 

9  20 

18  00 

7  18 

8  51 

7  13 

8  56 

7  09 

9  00 

7  04 

9  05 

6  59 

9  10 

19  00 

7  28 

8  41 

7  23 

8  46 

7  19 

8  50 

7  14 

8  55 

7  09 

9  00 

20  00 

7  36 

8  32 

7  31 

8  37 

7  27 

8  41 

7  22 

8  46 

7  17 

8  51 

22  00 

7  52 

8  16 

7  47 

8  21 

7  43 

8  25 

7  38 

8  30 

7  33 

8  35 

24  00 

8  05 

8  03 

8  00 

8  08 

7  56 

8  12 

7  51 

8  17 

7  46 

8  22 

26  00 

8  16 

7  52 

8  11 

7  57 

8  07 

8  01 

8  02 

8  06 

7  57 

8  11 

28  00 

8  26 

7  42 

8  21 

7  47 

8  17 

7  51 

8  12 

7  56 

8  07 

8  01 

30  00 

8  34 

7  34 

8  29 

7  39 

8  25 

7  43 

8  20 

7  48 

8  15 

7  53 

32  00 

8  42 

7  26 

8  37 

7  31 

8  33 

7  35 

8  28 

7  40 

8  23' 

7  45 

34  00 

8  49 

7  19 

8  44 

7  24 

8  40 

7  28 

8  35 

7  33 

8  30 

7  38 

36  00 

8  55 

7  13 

8  50 

7  18 

8  46 

7  22 

8  41 

7  27 

8  36 

7  32 

38  00 

9  00 

7  08 

8  55 

7  13 

8  51 

7  17 

8  46 

7  22 

8  41 

7  27 

40  00 

9  05 

7  02 

9  00 

7  07 

8  56 

7  11 

8  51 

7  16 

8  4G 

7  21 

45  00 

9  16 

6  51 

9  11 

6  56 

9  07 

7  00 

9  02 

7  05 

8  57 

7  10 

50  00 

9  24 

6  42 

9  19 

6  47 

9  15 

0  51 

9  10 

6  56 

0  05 

7  01 

55  00 

9  31 

6  34 

9  26 

6  39 

9  22 

6  43 

9  17 

6  48 

9  12 

6  53 

60  00 

9  37 

6  27 

9  32 

6  32 

9  28 

6  36 

9  23 

6  41 

9  IS 

6  46 

65  00 

9  44 

6  20 

9  39 

6  25 

9  35 

6  29 

9  30 

6  34 

9  25 

6  39 

70  00 

9  49 

6  14 

9  44 

6  19 

9  40 

6  23 

9  35 

6  28 

9  30 

6  33 

75  00 

9  53 

6  09 

9  48 

6  14 

9  44 

6  18 

9  39 

6  23 

9  34 

6  28 

80  00 

9  59 

6  03 

9  54 

6  08 

9  50 

6  12 

9  45 

6  17 

9  40 

6  22 

85  00 

10  03 

5  58 

9  58 

6  03 

9  54 

6  07 

9  49 

6  12 

9  44 

6  17 

90  00 

10  07 

5  53 

10  02 

5  58 

9  58 

6  02 

9  53 

6  07 

9  4S 

6  12 

Additionai.  C 
FOE  Sira'9  A 

DEE. 
IT. 

Day  of  Month. 

Jan. 

Feb.     Ma 

r.     Apr. 

May. 

June 

.    July. 

Aug. 

Sept. 

Oct.    N 

+3  + 

ov.  1  Dec 
11    +16 

Is 

t  to  15th 

+18 

+15     + 

8          0 

-  8 

-13 

-14 

-11 

-5 

16 

th  to  3l8t. . . 

+17 

+12     + 

4      -4 

-11    -14 

-13 

-  9 

-1 

+7   + 

14.  +18 

*  The  correct 
of  the  Sim's  !owp 
takingaccoiiJ!tc 

ions  for  tlic 
rlimli.  lie 
fhovariali 

oliser\'cd  allitiulcof  a 
lip.r<jtr;iciion.paralla 
III  of  lh(:  Sun's  sernidia 

Staror  riar 
ic.and  mea 
jncter  in  th 

et  involves 
1  seniidiam 
e  different 

tliedipim 
eU!r,  wtiieli 
months  of  t 
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>leinentarv 
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correction 
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T.VBLE  4f.. 

Corrections*  to  be  Applied  to  the  ObserN'ed  Altitude  of  a  Star 

or  of  the  Sun's  Lower  Limb,  to  Find  1 

the 

Tnip  .\Uitude — Tontinued. 

HEIGHT  OF  THE  EVE.                                                                          1 

<I  FMt. 

42  Feet. 

«  Foel. 

44  Feet.          1 

45  Feet. 

46  Feet.         1 

Obs.  Alt 

1 

<HU'S 

Star's 

Sun's 

• 
Star's 

Sun's 

Star's 

Siiin's 

star's 

Sun's 

• 
Stai*^ 

Sun's 

Star's 

CotT. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

6  30 

(+) 

(-) 

(+) 

(-) 

(+) 

(-) 

(+) 

(-) 

(+) 

(-) 

(+) 

(-) 

1  58 

14  11 

1  54 

14  15 

1  49 

14  20 

1  44 

14  25 

1  39 

14  30 

1  35 

14  34 

■10 

2  08 

14  01 

2  04 

14  05 

1  59 

14  10 

1  54 

14  15 

1  49 

14  -20 

1  45 

14  24 

50 

2  18 

13  51 

2  14 

13  55 

2  09 

14  00 

2  04 

14  05 

1  59 

14  10 

1  55 

14  14 

7  00 

2  28 

13  41 

2  24 

13  45 

2  19 

13  50 

2  14 

13  55 

2  09 

14  00 

2  05 

14  04 

10 

2  37 

13  32 

2  33 

13  36 

2  28 

13  41 

2  23 

13  46 

2  18 

13  51 

2  14 

13  55 

:o 

2  40 

13  23 

2  42 

13  '27 

2  37 

13  32 

2  32 

13  37 

2  27 

13  42 

2  23 

13  46 

7  30 

2  55 

13  14 

2  51 

13  18 

2  46 

13  23 

2  41 

13  28 

2  36 

13  33 

2  32 

13  37 

10 

3  03 

13  06 

2  59 

13  10 

2  54 

13  15 

2  49 

13  20 

2  44 

13  25 

2  40 

13  29 

50 

3  11 

12  58 

3  07 

13  02 

3  02 

13  07 

2  57 

13  12 

2  52 

13  17 

2  48 

13  21 

8  00 

3  19 

12  50 

3  15 

12  54 

3  10 

12  59 

3  05 

13  04 

3  00 

13  09 

2  56 

13  13 

10 

3  2() 

12  43 

3  22 

12  47 

3  17 

12  52 

3  12 

12  57 

3  07 

13  02 

3  03 

13  06 

■JO 

3  33 

12  36 

3  29 

12  40 

3  24 

12  45 

3  19 

12  50 

3  14 

12  55 

3  10 

12  59 

8  30 

3  40 

12  29 

3  36 

12  33 

3  31 

12  38 

3  26 

12  43 

3  21 

12  48 

3  17 

12  52 

•10 

3  47 

12  22 

3  43 

12  26 

3  38 

12  31 

3  33 

12  36 

3  28 

12  41 

3  24 

12  45 

oO 

3  53 

12  16 

3  49 

12  20 

3  44 

12  25 

3  39 

12  30 

3  34 

12  35 

3  30 

12  39 

•J  00 

3  50 

12  10 

3  55 

12  14 

3  50 

12  19 

3  45 

12  24 

3  40 

12  29 

i  36 

12  33 

•-'0 

4   11 

11  58 

4  07 

12  02 

4  02 

12  07 

3  57 

14  12 

3  52 

12  17 

3  48 

12  21 

40 

4  22 

11  47 

4  IS 

11  51 

4  13 

11  56 

4  08 

12  01 

4  03 

12  06 

3  59 

12  10 

10  00 

4  33 

11  3fi 

4  '29 

11  40 

4  24 

11  45 

4  19 

11  50 

4  14 

11  55 

4  10 

11  59 

■-'0 

4  43 

11  26 

4  39 

11  30 

4  34 

11  35 

4  29 

11  40 

4  24 

11  45 

4  20 

11  49 

40 

4  52 

11   17 

4  48 

11  21 

4  43 

11  26 

4  38 

11  31 

4  33 

U  36 

4  29 

11  40 

11  00 

5  01 

11  08 

4  57 

11   12 

4  52 

11  17 

4  47 

11  22 

4  42 

11  '27 

4  38 

11  31 

30 

5  13 

10  56 

5  09 

11  00 

5  0-1 

11  05 

4  59 

11   10 

4  54 

11  15 

4  50 

11  19 

12  00 

5  24 

10  45 

5  -20 

10  49 

5  15      10  54 

5  10 

10  5!) 

5  05 

U  04 

5  01 

11  03 

30 

5  35 

10  34 

5  31 

10  38 

5  '20     10  43 

5  21 

10  48 

5  16 

10  53 

5  12 

10  57 

13  (H) 

5  45 

10  24 

5  41 

10  '28 

5  36     10  33 

5  31 

10  38 

5  26 

10  43 

5  22 

10  47 

30 

5  54 

10  15 

5  50 

10  19 

5  45  '  10  24 

5  40 

10  29 

5  35 

10  34 

5  31 

10  38 

14  00 

0  02 

10  07 

5  58 

10  11 

5  53 

10  16 

5  48 

10  21 

6  43 

10  '26 

5  39 

10  30 

15  00 

0  IH 

9  51 

6  14 

9  55 

6  09 

10  00 

6  04 

10  05 

5  59 

10  10 

5  55 

10  14 

111  00 

6  31 

9  38 

6  27 

9  42 

6  22 

9  47 

6  17 

9  52 

6  12       9  57 

6  08 

10  01 

17  00 

6  44 

9  25 

6  40 

9  29 

6  35 

9  34 

6  30 

9  39 

6  25       9  44 

6  21 

9  48 

IS  00 

6  54 

9  15 

6  50 

9  19 

6  45 

9  24 

6  40 

9  29 

6  35       9  34 

6  31 

9  38 

10  00 

7  04 

9  05 

7  00 

9  09 

6  55 

9  14 

6  50 

9  19 

6  45       9  24 

6  41 

9  28 

■-•0  00 

7  12 

8  56 

7  08 

9  00 

7  03 

9  05 

6  58 

9  10 

6  53       9  15 

6  49 

9  19 

22  00 

7  28 

8  40 

7  24 

8  44 

7  19 

8  49 

7  14 

8  54 

7  09       8  59 

7  05 

9  03 

24  00 

7  41 

8  27 

7  37 

8  31 

7  32 

8  36 

7  27 

8  41 

7  22       8  48 

7  18 

8  60 

2t!  00 

7  52 

8  16 

7  48 

8  20 

7  43 

8  26 

7  38 

8  30 

7  33  1    8  35 
7  43       8  25 

7  29 

8  39 

28  00 

8  02 

8  06 

7  58 

8  10 

7  63 

8  15 

7  48 

8  -20 

7  39 

8  29 

30  00 

8  10 

7  58 

8  06 

8  02 

8  01 

8  07 

7  56 

8  12 

7  51       8  17 

7  47 

8  21 

32  00 

8  18 

7  50 

8  14 

7  54 

8  09 

7  59 

8  04 

8  04 

7  59  1    8  09 

7  55 

8  13 

34  (H) 

8  25 

7  43 

8  21 

7  47 

8  16 

7  52 

8  11 

7  57 

8  06  1    8  02 

8  02 

8  06 

3)i  00 

8  31 

7  37 

8  27 

7  41 

8  22 

7  46 

8  17 

7  51 

8  12       7  56 

8  08 

8  00 

3S  (M) 

8  3n 

7  32 

8  32 

7  36 

8  27 

7  41 

8  22 

7  46 

8  17  ,     7  51 

8  13 

7  65 

40  00 

8  41 

7  26 

8  37 

7  30 

8  32 

7  35 

8  27 

7  40 

8  22  j    7  45 

8  18 

7  49 

45  1X1 

8  52 

7  15 

8  48 

7  19 

8  43 

7  24 

8  38 

7  -29 

8  33  1    7  34 

8  29 

7  38 

50  00 

i)  00 

7  0<5 

8  56 

7  10 

8  51 

7  16 

8  46 

7  20 

8  41  1    7  25 

8  37 

7  29 

55  00 

»  07 

6  58 

9  03 

7  02 

8  58 

7  07 

8  53 

7  12 

8  48       7  17 

8  44 

7  21 

CO  fK) 

9  13 

6  51 

9  09 

6  55 

9  04 

7  00 

8  59 

7  05 

8  54       7  10 

8  60 

7  14 

tH5  00 

«  20 

6  44 

9  16 

6  48 

9  11 

6  53 

9  06 

6  58 

9  01       7  03 

8  67 

7  07 

70  00 

!l  25 

I".  38 

9  21 

6  42 

9  16 

fi  47 

9   11 

6  52 

9  06       6  57 

9  02 

7  01 

75  (H> 

:i  -Jii 

r,  :i:i 

!t  25 

(i  37 

9  '20       ti  42 

9  15 

6  47 

9  10       6  52 

9  06 

6  56 

HO  0() 

<»  35 

6  27 

9  31 

6  31 

9  26       C.  3(1 

9  21 

0  41 

9  16       6  46 

9  12 

6  50 

S5  00 

«  3!» 

6  22 

9  35 

0  26 

9  30       6  31 

9  25 

6  36 

9  20       6  41 

9  16 

6  45 

W)  OO 

9  43 

6  17 

9  39 

6  21 

9  34       6  20 

9  '29 

6  31 

9  24       6  36 

9  20 

6  40 

1 

Anpmo 

NAL  Coiia 

;    Da, 

orllooUi 

Jan. 

Fab. 

Uar. 

Apr 

.    May. 

June.  1  July. 

Auk 

8«pt. 

Oct. 

Nov. 

Dec 

„ 

„ 

„ 

T 

„ 

„ 

„ 

„ 

„ 

„ 

» 

m«  St 

N'll  ALT. 

in 

to  15th. 

..+18 

+  15 

+8 

C 

-  8 

-13    - 

14 

-11 

-5 

+3 

+1 

1 

+16 

I  fit! 

\  tn31»» 

...  +17 

4-12      +4  1    -4  1-11   1 

-14    - 

13    _  9  1   -1  ]   +7 

+  1 

4   +18 

otf 

•i;  nn.l(..r(hi'ol.s.'rvi- 
' '.    A  .Hupplcmeiltarv 

.    .Mill  ui..r».t..t  Di.'ii 

1  nllltuilfi 
vrriN'llnn 

t-.v 

.dlit.Mo. 
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T.VBLE  46. 

[Page  929 

Corrections*  to  be  Applied  to  the  Observed  Altitude  of  a  Star 

or  of  the  Sun's  Lower  Limb,  to  Find 

the  True  Altitude — Continued.                                                             1 

Obs,  Alt. 

HEIGHT  OF  THE  EYE.                                                                        1 

47  Feet. 

48  Feet. 

49  Feet. 

30  Feet. 

51  Feet. 

52  Feet.         1 

o 

* 

O 

» 

O 

• 

O 

* 

o 

» 

O 

* 

Sun's 

Star's 

Sun's 

Star's 

Sun's 

Star's 

Sun's 

Star's 

Sun's 

Star's 

Sun's 

Star's 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

(+) 

(-) 

(  +  ) 

(-) 
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Corrections*  to  be  Applied  to  the  Observed  Altitude  of  a  Star  or  of  the  Sun's 

Lower  Limb,  to  Find 

the  True  Altitude — Continued. 

Obs.  Alt 

HEIGHT  OF  THE  EYE.                                                                         1 

59  Feet. 

60  Feet. 

61  Feet. 

62  Feet. 

63  Feet. 

64  Feet.         1 

G 

* 

G 

» 

G 

* 

G 

* 

G 

# 

G 

• 

Sun's 

Star's 

Sun's 

Star's 

Sun's 

Star's 

Sun's 

Star's 

Sim's 

Star's 

Sun's 

Star's 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

(+) 

(-) 

(  +  ) 

(-) 

(  +  ) 

(-) 

(+) 

(-). 

(+) 

(-) 

(+) 

"(-) 

6  30 

0  44 

15  25 

0  40 

15  29 

0  36 

15  33 

0  32 

15  37 

0  29 

15  40 

0  25 

15  44 

40 

0  54 

15  15 

0  50 

15  19 

0  46 

15  23 

0  42 

15  27 

0  39 

15  30 

0  35 

15  34 

50 

1  04 

15  05 

1  00 

15  09 

0  56 

15  13 

0  52 

15  17 

0  49 

15  20 

0  45 

15  24 

7  00 

1  14 

14  55 

1  10 

14  59 

1  06 

15  03 

1  02 

15  07 

0  59 

15  10 

0  55 

15  14 

10 

1  23 

14  46 

1  19 

14  50 

1  15 

14  54 

1  11 

14  58 

1  08 

15  01 

1  04 

15  05 

20 

1  32 

14  37 

1  28 

14  41 

1  24 

14  45 

1  20 

14  49 

1  17 

14  52 

1  13 

14  56 

7  30 

1  41 

14  28 

1  37 

14  32 

1  33 

14  36 

1  29 

14  40 

1  26 

14  43 

1  22 

14  47 

40 

1  49 

14  20 

1  45 

14  24 

1  41 

14  28 

1  37 

14  32 

1  34 

14  35 

1  30 

14  39 

50 

1  57 

14  12 

1  53 

14  16 

1  49 

14  20 

1  45 

14  24 

1  42 

14  27 

1  38 

14  31 

8  00 

2  05 

14  04 

2  01 

14  08 

1  57 

14  12 

1  53 

14  10 

1  50 

14  19 

1  46 

14  23 

10 

2  12 

13  67 

2  08 

14  01 

2  04 

14  05 

2  00 

14  09 

1  57 

14  12 

1  53 

14  10 

20 

2  19 

13  50 

2  15 

13  54 

2  11 

13  58 

2  07 

14  02 

2  04 

14  05 

2  00 

14  09 

S  30 

2  26 

13  43 

2  22 

13  47 

2  18 

13  51 

2  14 

13  55 

2  11 

13  58 

2  07 

14  02 

40 

2  33 

13  36 

2  29 

13  40 

2  25 

13  44 

2  21 

13  48 

2  18 

13  51 

2  14 

13  55 

50 

2  39 

13  30 

2  35 

13  34 

2  31 

13  38 

2  27 

13  42 

2  24 

13  45 

2  20 

13  49 

9  00 

2  45 

13  24 

2  41 

13  28 

2  37 

13  32 

2  33 

13  30 

2  30 

13  39 

2  20 

13  43 

20 

2  57 

13  12 

2  53 

13  16 

2  49 

13  20 

2  45 

13  24 

2  42 

13  27 

2  38 

13  31 

40 

3  08 

13  01 

3  04 

13  05 

3  00 

13  09 

2  56 

13  13 

2  53 

13  16 

2  49 

13  20 

10  00 

3  19 

12  50 

3  15 

12  54 

3  11 

12  58 

3  07 

13  02 

3  04 

13  05 

3  00 

13  09 

20 

3  29 

12  40 

3  25 

12  44 

3  21 

12  48 

3  17 

12  52 

3  14 

12  55 

3  10 

12  59 

40 

3  38 

12  31 

3  34 

12  35 

3  30 

12  39 

3  26 

12  43 

3  23 

12  46 

3  19 

12  50 

11  00 

3  47 

12  22 

3  43 

12  26 

3  39 

12  30 

3  35 

12  34 

3  32 

12  37 

3  28 

12  41 

30 

3  59 

12  10 

3  55 

12  14 

3  51 

12  18 

3  47 

12  22 

3  44 

12  25 

3  40 

12  29 

12  00 

4  10 

11  59 

4  06 

12  03 

4  02 

12  07 

3  58 

12  11 

3  55 

12  14 

3  51 

12  18 

30 

4  21 

11  48 

4  17 

11  52 

4  13 

11  56 

4  09 

12  00 

4  06 

12  03 

4  02 

12  07 

13  00 

4  31 

11  38 

4  27 

11  42 

4  23 

11  46 

4  19 

11  50 

4  10 

11  53 

4  12 

11  57 

30 

4  40 

11  29 

4  36 

11  33 

4  32 

11  37 

4  28 

11  41 

4  25 

11  44 

4  21 

11  48 

14  00 

4  48 

11  21 

4  44 

11  25 

4  40 

11  29 

4  36 

11  33 

4  33 

11  30 

4  29 

11  40 

15  00 

5  04 

11  05 

5  00 

11  09 

4  56 

11  13 

4  52 

11  17 

4  49 

11  20 

4  45 

11  24 

16  00 

5  17 

10  52 

5  13 

10  56 

5  09 

11  00 

5  05 

11  04 

5  02 

11  07 

4  58 

11  11' 

17  00 

5  30 

10  39 

5  26 

10  43 

5  22 

10  47 

5  18 

10  51 

5  15 

10  54 

5  11 

10  58 

18  00 

5  40 

10  29 

5  36 

10  33 

5  32 

10  37 

5  28 

10  41 

5  25 

10  44 

5  21 

10  48 

19  00 

5  50 

10  19 

5  46 

10  23 

5  42 

10  27 

5  38 

10  31 

5  35 

10  34 

5  31 

10  38 

20  00 

5  58 

10  10 

5  54 

10  14 

5  50 

10  18 

5  46 

10  22 

5  43 

10  25 

5  39 

10  29 

22  00 

6  14 

9  54 

6  10 

9  58 

6  06 

10  02 

6  02 

10  00 

5  59 

10  09 

5  55 

10  13 

24  00 

6  27 

9  41 

6  23 

9  45 

6  19 

9  49 

6  15 

9  53 

0  12 

9  56 

6  08 

10  00 

26  00 

6  38 

9  30 

6  34 

9  34 

6  30 

9  38 

6  26 

9  42 

6  23 

9  45 

6  19 

9  49 

28  00 

6  48 

9  20 

6  44 

9  24 

6  40 

9  28 

6  36 

9  32 

6  33 

9  35 

6  29 

9  39 

30  00 

6  56 

9  12 

6  52 

9  16 

6  48 

9  20 

6  44 

9  24 

6  41 

9  27 

6  37 

9  31 

32  00 

7  04 

9  04 

7  00 

9  08 

6  56 

9  12 

6  52 

9  10 

6  49 

9  19 

6  45 

9  23 

34  00 

7  11 

8  57 

7  07 

9  01 

7  03 

9  05 

6  59 

9  09 

6  56 

9  12 

6  52 

9  16 

36  00 

7  17 

8  51 

7  13 

8  55 

7  09 

8  59 

7  05 

9  03 

7  02 

9  06 

6  58 

9  10 

38  00 

7  22 

8  46 

-7  18 

8  50 

7  14 

8  54 

7  10 

8  58 

7  07 

9  01 

7  03 

9  05 

40  00 

7  27 

8  40 

7  23 

8  44 

7  19 

8  48 

7  15 

8  52 

7  12 

8  55 

7  08 

8  59 

45  00 

7  38 

8  29 

7  34 

8  33 

7  30 

8  37 

7  26 

8  41 

7  23 

8  44 

7  19 

8  48 

50  00 

7  46 

8  20 

7  42 

8  24 

7  38 

8  28 

7  34 

8  32 

7  31 

8  35 

7  27 

8  39 

55  00 

7  53 

8  12 

7  49 

8  16 

7  45 

8  20 

7  41 

8  24 

7  38 

8  27 

7  34 

8  31 

60  00 

7  59 

8  05 

7  55 

8  09 

7  51 

8  13 

7  47 

8  17 

7  44 

8  20 

7  40 

8  24 

65  00 

8  06 

7  58 

8  02 

8  02 

7  58 

8  06 

7  54 

8  10 

7  51 

8  13 

7  47 

8  17 

70  00 

8  11 

7  52 

8  07 

7  56 

8  03 

8  00 

7  59 

8  04 

7  56 

8  07 

7  52 

8  11 

75  00 

8  15 

7  47 

8  11 

7  51 

8  07 

7  55 

8  03 

7  59 

8  00 

8  02 

7  56 

8  06 

80  00 

8  21 

7  41 

8  17 

7  45 

8  13 

7  49 

8  09 

7  53 

8  06 

7  56 

8  02 

8  00 

85  00 

8  25 

7  36 

8  21 

7  40 

8  17 

7  44 

8  13 

7  48 

8  10 

7  51 

8  00 

7  55 

90  00 

8  29 

7  31 

8  25 

7  35 

8  21 

7  39 

8  17 

7  43 

8  14 

7  46 

8  10 

7  50 

1 
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1 

Correctiona*  to  be  AppUtti  to  the  Obscrvctl  Altitude  of  a  Star 

or  of  die  Sun's  Lower  Limb,  to  Find  1 

the  True  Altitude — Continued. 

1 

HEIGHT   OF  THE   EYE.                                                                         1 

(MFeet. 

GO  Feot. 

o;  Feet. 

68  Fwl. 

G9Feet. 

TO  Feet.          1 

~, 

• 

O 

• 

O 

* 

Q 

* 

o 

* 

O 

. 

Buh'9 

Star's 

Sun's 

star's 

Sun's 

Star's 

Siin's 

star's 

Sun's 

Star's 

Sun's 

Star's 

COIT. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

Corr. 

COIT. 

Corr. 

Corr. 

Corr. 

(+> 

(-) 

(+) 

(-) 

(•(-) 

(-) 

(+) 

(-) 

(+) 

(-) 

(+) 

(-) 

G  30 

0  21 

15  48 

0  18 

15  51 

0  14 

15  55 

0  10 

15  59 

0  07 

16  02 

0  03 

16  06 

40 

0  31 

15  38 

0  28 

15  41 

0  24 

15  45 

0  20 

15  49 

0  17 

15  52 

0  13 

16  56 

50 

0  41 

15  28 

0  38 

15  31 

0  34 

15  35 

0  30 

15  39 

0  27 

15  42 

0  23 

16  46 

7  00 

0  51 

15  18 

0  48 

15  21 

0  44 

15  -25 

0  40 

15  29 

0  37 

15  32 

0  33 

16  36 

10 

1  00 

15  09 

0  57 

15  12 

0  53 

15  16 

0  49 

15  20 

0  46 

15  23 

0  42 

15  27 

20 

I  09 

15  00 

1  06 

15  03 

1  02 

15  07 

0  58 

15  11 

0  55 

15  14 

0  51 

15  18 

7  :io 

1   18 

14  51 

1  15 

14  54 

1  11 

14  58 

1  07 

15  02 

1  04 

15  05 

1  00 

15  09 

•10 

1  20 

14  43 

1  23 

14  46 

1  19 

14  50 

1  15 

14  54 

1  12 

14  57 

1  08 

16  01 

■  *) 

1  34 

14  35 

1  31 

14  38 

1  27 

14  42 

1  23 

14  46 

1  20 

14  49 

1  16 

14  53 

8  00 

I  42 

14  27 

1  39 

14  30 

1  35 

14  34 

1  31 

14  38 

1  28 

14  41 

1  24 

14  45 

10 

1  49 

14  20 

1  46 

14  23 

1  42 

14  27 

1  38 

14  31 

1  35 

14  34 

1  31 

14  38 

20 

1  56 

14  13 

1  53 

14  16 

1  49 

14  20 

1  45 

14  24 

1  42 

14  27 

1  38 

14  31 

8  ;«) 

2  03 

14  06 

2  00 

14  09 

1  56 

14  13 

1  52 

14  17 

'  1  49 

14  20 

1  45 

14  24 

•10 

2  10 

13  59 

2  07 

14  02 

2  03 

14  06 

1  59 

14  10 

1  56 

14  13 

1  52 

14  17 

.M) 

2  16 

13  53 

2  13 

13  66 

2  09 

14  00 

2  05 

14  04 

2  02 

14  07 

1  58 

14  11 

9  00 

2  22 

13  47 

2  19 

13  50 

2  15 

13  54 

2  11 

13  5S 

2  08 

14  01 

2  04 

14  05 

2" 

2  34 

13  35 

2  31 

13  38 

2  27 

13  42 

2  23 

13  46 

2  20     13  49 

2  16 

13  53 

40 

2  45 

13  24 

2  42 

13  27 

2  38 

13  31 

2  34 

13  35 

2  31     13  38 

2  27 

13  42 

10  00 

2  56 

13  13 

2  53 

13  16 

2  49 

13  20 

2  45 

13  24 

2  42 

13  27 

2  38 

13  31 

20 

3  06 

13  03 

3  03 

13  06 

2  59 

13  10 

2  55 

13  14 

2  62 

13  17 

2  48 

13  21 

40 

3  15 

12  54 

3  12 

12  57 

3  OS 

13  01 

3  04 

13  05 

3  01 

13  08 

2  57 

13  12 

11  IK) 

3  24 

12  45 

3  21 

12  4S 

3  17 

12  52 

3  13 

12  56 

3  10 

12  59 

3  06 

13  03 

30 

3  30 

12  33 

3  33 

12  36 

3  29 

12  40 

3  25 

12  44 

3  22 

12  47 

3  18 

12  51 

12  00 

3  47 

12  22 

3  44 

12  '25 

3  40 

12  29 

3  36 

12  33 

3  33 

12  36 

3  29 

12  40 

30 

3  58 

12  11 

3  .55 

12  14 

3  51 

12  18 

3  47 

12  -22 

3  44 

12  25 

3  40 

12  29 

13  00 

4  08 

12  01 

4  05 

12  04 

4  01 

12  08 

3  57 

12  12 

3  .54 

12  15 

3  60 

12  19 

30 

4  17 

11  52 

4  14 

11  55 

4  10 

11  59 

4  06 

12  03 

4  03 

12  06 

3  69 

12  10 

14  00 

4  25 

11  44 

4  22 

11  47 

4  18 

11  51 

4  14 

11  55 

4  11 

11  58 

4  07 

12  02 

15  00 

4  41 

11  28 

4  38 

11  31 

4  34 

11  35 

4  30 

11  39 

4  27 

11  42 

4  23 

11  46 

16  00 

4  54 

11  15 

4  51 

11  18 

4  47 

11  22 

4  43 

11  -26 

4  40 

11  29 

4  36 

11  33 

17  00 

5  07 

11  02 

5  04 

11  05 

5  00 

11  09 

4  56 

11  13 

4  .53 

11  16 

4  49 

11  20 

18  00 

5  17 

10  52 

5  14 

10  55 

5  10 

10  59 

5  06 

11  03 

5  03 

11  06 

4  59 

11  10 

19  00 

5  27 

10  42 

5  24 

10  45 

5  20 

10  49 

5  16 

10  53 

5  13  '  10  50 

5  09 

11  00 

20  00 

5  35 

10  33 

5  32 

10  36 

5  28 

10  40 

5  24 

10  44 

5  21      10  47 

5  17 

10  51 

22  00 

5  51 

10  17 

5  48 

10  '20 

5  44 

10  24 

5  40 

10  -28 

5  37      10  31 

5  33 

10  35 

24  00 

6  04 

10  0-1 

6  01 

10  07 

5  57 

10  11 

5  53 

10  15 

5  60 

10  18 

5  46 

10  22 

2l)  fMl 

6  15 

9  M 

6  12 

9  56 

6  08 

10  00 

0  04 

10  04 

6  01 

10  07 

5  57 

10  11 

2S  00 

6  25 

9  43 

6  22 

9  46 

6  18 

9  50 

6  14 

9  54 

6  11 

•  57 

6  07 

10  01 

30  (Ht 

6  33 

9  35 

6  30 

9  3S 

6  26 

9  42 

0  22 

9  46 

6  19 

9  49 

6  15 

9  53 

32  (H) 

6  41 

9  27 

6  38 

9  30 

6  34 

9  34 

6  30 

9  38 

6  27 

9  41 

6  23 

9  45 

34  (Xl 

6  48 

9  20 

6  45 

9  23 

6  41 

9  27 

6  37 

9  31 

6  34 

9  34 

6  30 

9  38 

3(>  (K) 

6  M 

9  14 

6  51 

9  17 

6  47 

9  21 

6  43 

9  25 

6  40 

9  28 

6  36 

9  32 

3H  (H> 

ti  59 

9  09 

6  56 

9  12 

6  52 

9  16 

6  48 

9  20 

6  45 

9  -23 

6  41 

9  27 

40  (K) 

7  (M 

9  03 

7  01 

9  06 

6  57 

9  10 

6  53 

9  14 

6  50 

9  17 

6  40 

9  21 

4'>  (HI 

7   1.^ 

8  52 

7  12 

8  55 

7  08 

8  59 

7  04 

9  03 

7  01 

9  06 

6  57 

9  10 

.'.0  (Kl 

7  23 

8  43 

7  20 

8  46 

7  16 

8  50 

7  12 

8  54 

7  09 

8  57 

7  05 

9  01 

,V)  (HI 

7  30 

8  35 

7  27 

8  3S 

7  23 

8  42 

7  19 

8  46 

7  10 

8  49 

7  12 

8  53 

m  (H) 

7  31! 

8  28 

7  33 

8  31 

7  '29 

8  35 

7  25 

8  39 

7  22 

8  42 

7  18 

8  46 

(').■>  (HI 

7  43 

8  21 

7  40 

8  24 

7  30 

8  28 

7  32 

8  32 

7  '29 

8  35 

7  25 

8  39 

70  (HI 

7  4S 

8   15 

7  45 

8  18 

7  41 

8  22 

7  37 

8  20 

7  34 

8  '29 

7  30 

8  33 

7.")  (HI 

7  52 

8   10 

7  49 

8  13 

7  45 

8  17 

7  41 

8  21 

7  38 

8  24 

7  34 

8  28 

SO  (Kt 

7  5.S 

8  04 

7  55 

8  07 

7  51 

8  11 

7  47 

8  15 

7  44 

8  18 

7  40 

8  22 

85  00 

8  02 

7  59 

7  59 

8  02 

7  55 

8  00 

7  51 

8  10 

7  48 

8  13 

7  44 

8  17 

90  00 

8  06 

7  54 

8  03 

7  57 

7  69 

8  01 

7  56 

8  05 

7  62 

8  08 

7  48 

8  12 

1 

AliDITln 

xalComi 

1 

of  UoDth. 

Jin. 

Ftb. 

Mw. 

Apr 

May. 

Juno. 

Ju 

ly.    Aag. 

Sapt. 

Oct.  1  Nov. 

Dec. 

„ 

„ 

, 

„ 

„ 

„ 

„ 

ri'it  SI 

S  1    M.T 

1  i 

■r.:U.           •    IS 

+  16 

fS 
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-  8 

-13 

_ 

4  -n 

-5 

+3    +11 

+  16 

i: 

+  12 

»-4 

-4 

-11 

-14    - 

3    -  9 

-1 

+  7  1  +  14 

+  18 

"i;  and  (orOii*oli!M>r\*0(lnltitiiilo 

.f  r  .■ 

A  xiipiilonipninrv  iijrrcction 
'  [   At  thit  IiKil  of  tlio  ninlii  LiIiIa. 
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Corrections*  to  be  Applied  to  the  Observed  Altitude  of  a  Star 

or  of  the  Sun's  Lower  Limb,  to  Find 

the  True  Altitude — Continued.                                                             1 

Obs.  Alt 

HEIGHT  OF  THE  EYE.                                                                        1 

71  Feet. 

72  Feet. 

73  Feet. 

74  Feet. 

75  Feet. 

76  Feet.         | 

0 

t 

t 

* 

, 

« 

* 

6  30 

Siih's 
Corr. 

(+) 

Star's 
Corr. 

{-) 

Sun's 
Corr. 

Star's 
Corr. 
(-) 

Sun's 
Corr. 

Star's 
Corr. 

(-) 

0 
Sun's 
Corr. 

Star's 
Corr. 
(-) 

Sun's 
Corr. 

Star's 
Corr. 
(-) 

Sun's 
Corr. 

Star's 
Corr. 
(-) 

0  00 

16  09 

-0  04 

16  13 

-0  08 

16  17 

-0  11 

16  20 

-0  14 

16  23 

-0  17 

16  26 

40 

0  10 

15  59 

+0  06 

16  03 

+0  02 

16  07 

-0  01 

16  10 

-0  04 

16  13 

-0  07 

16  16 

oO 

0  20 

15  49 

0  16 

15  53 

0  12 

15  57 

+0  09 

16  00 

+0  06 

16  03 

+0  03 

16  06 

7  00 

0  30 

15  39 

0  26 

15  43 

0  22 

15  47 

1  19 

15  50 

0  16 

15  53 

0  13 

15  56 

10 

0  39 

15  30 

0  35 

15  34 

0  31 

15  38 

1  28 

15  41 

0  25 

15  44 

0  22 

15  47 

20 

0  48 

15  21 

0  44 

15  25 

0  40 

15  29 

1  37 

15  32 

0  34 

15  35 

0  31  i  15  38  1 

7  30 

0  57 

15  12 

0  53 

15  16 

0  49 

15  20 

1  46 

15  23 

0  43 

15  26 

0  40 

15  29 

40 

a  05 

15  04 

1  01 

15  OS 

0  57 

15  12 

1  54 

15  15 

0  51 

15  18 

0  48 

15  21 

50 

1  13 

14  56 

1  09 

15  00 

1  05 

15  04 

1  02 

15  07 

0  59 

15  10 

0  56 

15  13 

8  00 

1  21 

14  48 

1  17 

14  52 

1  13 

14  56 

1  10 

14  59 

1  07 

15  02 

1  04 

15  05 

10 

1  28 

14  41 

1  24 

14  45 

1  20 

14  49 

1  17 

14  52 

1  14 

14  .55 

1  11 

14  .58 

20 

1  35 

14  34 

1  31 

14  38 

1  27 

14  42 

1  24 

14  45 

1  21 

14  48 

1  18 

14  51 

8  30 

1  42 

14  27 

1  38 

14  31 

1  34 

14  35 

1  31 

14  38 

1  28 

14  41 

1  25 

14  44 

40 

1  49 

14  20 

1  45 

14  24 

1  41 

14  28 

1  38 

14  31 

1  35 

14  34 

1  32 

14  37 

50 

1  55 

14  14 

1  51 

14  18 

1  47 

14  22 

1  44 

14  25 

1  41 

14  28 

1  38 

14  31 

9  00 

2  01 

14  08 

1  57 

14  12 

1  53 

14  16 

1  50 

14  19 

1  47 

14  22 

1  -M 

14  25 

20 

2  13 

13  56 

2  09 

14  00 

2  05 

14  04 

2  02 

14  07 

1  59 

14  10 

1  56 

14  13 

40 

2  24 

13  45 

2  20 

13  49 

2  16 

13  53 

2  13 

13  56 

2  10 

13  59 

2  07 

14  02 

10  00 

2  35 

13  34 

2  31 

13  38 

2  27 

13  42 

2  24 

13  45 

2  21 

13  48 

2  18 

13  51 

20 

2  45 

13  24 

2  41 

13  28 

2  37 

13  32 

2  34 

13  35 

2  31 

13  38 

2  28 

13  41 

40 

2  54 

13  15 

2  50 

13  19 

2  46 

13  23 

2  43 

13  26 

2  40 

13  29 

2  37 

13  32 

11  00 

3  03 

13  06 

2  59 

13  10 

2  55 

13  14 

2  52 

13  17 

2  49 

13  20 

2  46 

13  23 

30 

3  15 

12  54 

3  11      12  58 

3  07 

13  02 

3  04 

13  05 

3  01 

13  08 

2  58 

13  11 

12  00 

3  26 

12  43 

3  22     12  47 

3  18 

12  51 

3  15 

12  54 

3  12 

12  57 

3  09 

13  00 

30 

3  37 

12  32 

3  33     12  36 

3  29 

12  40 

3  26 

12  43 

3  23 

12  46 

3  20 

12  49 

13  00 

3  47 

12  22 

3  43  1  12  26 

3  39 

12  30 

3  36 

12  33 

3  33 

12  36 

3  30 

12  39 

30 

3  56 

12  13 

3  52 

12  17 

3  48 

12  21 

3  45 

12  24 

3  42 

12  27 

3  39 

12  30 

14  00 

4  04 

12  05 

4  00 

12  09 

3  56 

12  13 

3  53 

12  16 

3  50 

12  19 

3  47 

12  22 

15  00 

4  20 

11  49 

4  16 

11  53 

4  12 

11  57 

4  09 

12  00 

4  06 

12  03 

4  03 

12  06 

16  00 

4  33 

11  36 

4  29 

11  40 

4  25 

11  44 

4  22 

11  47 

4  19 

11  50 

4  16 

11  53 

17  00 

4  46 

11  23 

4  42 

11  27 

4  38 

11  31 

4  35 

11  34 

4  32 

11  37 

4  29 

11  40 

18  00 

4  56 

11  13 

4  52 

11  17 

4  48 

11  21 

4  45 

11  24 

4  42 

11  27 

4  39 

11  30 

19  00 

5  06 

11  03 

5  02 

11  07 

4  58 

11  11 

4  55 

11  14 

4  52 

11  17 

4  49 

11  20 

20  00 

5  14 

10  54 

5  10 

10  58 

5  06 

11  02 

5  03 

11  05 

5  00 

11  08 

4  57 

11  11 

22  00 

5  30 

10  38 

5  26 

10  42 

5  22 

10  46 

5  19 

10  49 

5  16 

10  .52 

5  13 

10  55 

24  00 

5  43 

10  25 

5  39 

10  29 

5  35 

10  33 

5  32 

10  36 

5  29 

10  39 

5  26 

10  42 

26  00 

5  54 

10  14 

5  50 

10  18 

5  46 

10  22 

5  43 

10  25 

5  40 

10  28 

5  37 

10  31 

28  00 

6  04 

10  04 

6  00 

10  08 

5  56 

10  12 

5  53 

10  15 

5  50 

10  18 

5  47 

10  21 

30  00 

6  12 

9  56 

6  08 

10  00 

6  04 

10  04 

6  01 

10  07 

5  58 

10  10 

5  55 

10  13 

32  00 

6  20 

9  48 

6  16 

9  52 

6  12 

9  56 

6  09 

9  59 

6  06 

10  02 

6  03 

10  05 

34  00 

6  27 

9  41 

6  23 

9  45 

6  19 

9  49 

6  16 

9  52 

6  13 

9  55 

6  10 

9  58 

36  00 

6  33 

9  35 

6  29 

9  39 

6  25 

9  43 

6  22 

9  46 

6  19 

9  49 

6  16 

9  52 

38  00 

6  38 

9  30 

6  34 

9  34 

6  30 

9  38 

6  27 

9  41 

6  24 

9  44 

6  21 

9  47 

40  00 

6  43 

9  24 

6  39 

9  28 

6  35 

9  32 

6  32 

9  35 

6  29 

9  38 

6  26 

9  41 

45  00 

6  54 

9  13 

6  50 

9  17 

6  46 

9  21 

6  43 

9  24 

6  40 

9  27 

6  37 

9  30 

50  00 

7  02 

9  04 

6  58 

9  08 

6  54 

9  12 

6  51 

9  15 

6  48 

9  18 

6  45 

9  21 

55  00 

7  09 

8  56 

7  05 

9  00 

7  01 

9  04 

6  58 

9  07 

6  55 

9  10 

6  52 

9  13 

60  00 

7  15 

8  49 

7  11 

8  53 

7  07 

8  57 

7  04 

9  00 

7  01 

9  03 

6  58 

9  06 

65  00 

7  22 

8  42 

7  18 

8  46 

7  14 

8  .50 

7  11 

8  53 

7  08 

8  56 

7  05 

8  59 

70  00 

7  27 

8  36 

7  23 

8  40 

7  19 

8  44 

7  16 

8  47 

7  13 

8  50 

7  10 

8  53 

75  00 

7  31 

8  31 

7  27. 

8  35 

7  23 

8  39 

7  20 

8  42 

7  17 

8  45 

7  14 

8  48 

80  00 

7  37 

8  25 

7  33 

8  29 

7  29 

8  33 

7  26 

8  36 

7  23 

8  39 

7  20 

8  42 

85  00 

7  41 

8  20 

7  37 

8  24 

7  33 

8  28 

7  30 

8  31 

7  27 

8  34 

7  24 

8^37 

90  00 

7  45 

8  15 

+7  41 

8  19 

+7  37 

8  23 

+7  34 

8  26 

+7  31 

8  29 

+7  28 

8  32 

^ 

Additio 

v'AL  Core 

Day  of  Month. 

Jan. 

Feb. 

Usr. 

Apr 

May. 

June.   July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

„ 

„ 

„ 

>f            n 

// 

„ 

„ 

// 

,, 

FOE  SC 

N's  Alt. 

Istt 

ol5th.... 

+1S 

+15 

+8 

0 

-  8 

-13    -14 

-11 

-5 

+3 

+  11 

+16 

16th 

toSlst...  +17 

+12 

+4      -4 

-11 

-14    -13 

-  9 

-1 

+7    +14 

+18 

*Thec 

orrections 

for  the  ol 

served  altitude  of  a 

Star  or  Planet  ill  vol 

res  thedi] 

and  the  refraction:  and  for  the  observed  altitude 

of  the  Sun 

s  lower  lii 

ni),  thedi 

p,  refraction,  paralia 

X,  anil  mean  semid 

ameter,  v. 

hich  is  taken  as  lu'.  A  supi)lenientary  correction 

taking  acir- 

■ir.t  of  th 

of  the  Sun's  semi'l 

amettTin  thedifTer 

rat  month 

sol  the  year  is  given  at  the  fool  of  the  main  table. 
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TABLE  40. 

CorrectionB*  to  be  Applied  to  the  Ob8er\-ed  Altitude  of  a  Stai 

or  of  the  Sun's 

Lower  Limb,  to  Find 

the  True  Altitude — Continued. 

OBS.  AtT 

HEIGHT  OF  THE  EYE.                                                                           1 

77  Feet. 

78  Feet. 

79  Feet. 

80  Feet. 

81  Feet. 

S2  Feet.          1 

^ 

« 

• 

^ 

, 

• 

Sun's 
Corr. 

star's 

COIT. 

(-) 
16  30 

Sun's 
Corr. 

Star's 
Corr. 
(-) 

Sun's 
Corr. 

Star's 
Corr. 

(-) 

Sun's 
Corr. 

Star's 
Corr. 

(-) 

Sun's 
Corr. 

Star's 
Corr. 
(-) 

Sun's 
Corr. 

Star's 
Corr. 

(-) 

6  30 

-0  21 

-0  24 

16  33 

-0  28 

16  37 

-0  31 

16  40 

-0  34 

16  43 

-0  37 

16  46 

40 

-0  11 

16  20 

-0  14 

16  23 

-0  18 

16  27 

-0  21 

16  30 

-0  24 

16  33 

-0  27 

16  36 

50 

-0  01 

16  10 

-0  04 

16  13 

-0  08 

16  17 

-0  11 

16  20 

-0  14 

16  23 

-0  17 

16  26 

7  (K» 

+g  09 

16  00 

+00G 

16  03 

+0  02 

16  07 

-0  01 

16  10 

-0  04 

16  13 

-0  07 

16  16 

10 

0   18 

15  51 

0  15 

15  54 

0  11 

15  68 

+0  08 

16  01 

+0  05 

16  04 

+0  02 

16  07 

20 

0  27 

15  42 

0  24 

15  45 

0  20 

15  49 

0  17 

15  52 

0  14 

15  55 

0  11 

15  58 

7  30 

0  3(i 

15  33 

0  33 

15  36 

0  29 

15  40 

0  26 

15  43 

0  23 

15  46 

0  -20 

15  49 

40 

0  44 

15  25 

0  41 

15  28 

0  37 

15  32 

0  34 

15  35 

0  31 

15  38 

0  2S 

15  41 

60 

0  52 

15  17 

0  49 

15  20 

0  45 

15  24 

0  42 

15  27 

0  39 

15  30 

0  36 

15  33 

h  00 

1  00 

15  09 

0  57 

15  12 

0  53 

15  16 

0  50 

15  19 

0  47 

15  22 

0  44 

15  25 

10 

1  07 

15  02 

1  04 

15  05 

1  00 

15  09 

0  57 

15  12 

0  54 

15  15 

0  51 

15  IS 

■20 

1    14 

14  55 

1  11 

14  58 

1  07 

16  02 

1  04 

16  06 

1  01 

15  08 

0  68 

15  11 

S  30 

1   21 

14  4.S 

1   18 

14  51 

1  14 

14  55 

1  11 

14  68 

1  08 

15  01 

1  05 

15  04 

40 

1   2S 

14  41 

1  25 

14  44 

1  21 

14  48 

1  18 

14  61 

1  16 

14  54 

1  12 

14  57 

,50 

1   34 

14  35 

1  31 

14  38 

1  27 

14  42 

1  24 

14  45 

1  21 

14  48 

1  IS 

14  51 

<)  (XI 

1   40 

14  29 

1  37 

14  32 

1  33 

14  36 

1  30 

14  39 

1  27 

14  42 

1  24 

14  45 

JO 

1   52 

14   17 

1  49 

14  20 

1  45 

14  24 

1  42 

14  27 

1  39 

14  30 

1  36 

14  33 

40 

2  03 

14  06 

2  00 

14  09 

1  56 

14  13 

1  63 

14  16 

1  50 

14  19 

1  47 

14  22 

10  (HI 

2   14 

13  55 

2  11 

13  58 

2  07 

14  02 

2  04 

14  05 

2  01 

14  08 

1  58 

14  11 

20 

2  24 

13  45 

2  21 

13  48 

2  17 

13  62 

2  14 

13  55 

2  11 

13  5S 

2  OS 

14  01 

40 

2  33 

13  36 

2  30 

13  39 

2  26 

13  43 

2  23 

13  46 

2  -20 

13  49 

2  17 

13  52 

11  O') 

2  42 

13  27 

2  39 

13  30 

2  35 

13  34 

2  32 

13  37 

2  29 

13  40 

2  26 

13  43 

30 

2  54 

13   15 

2  51 

13  18 

2  47 

13  22 

2  44 

13  25 

2  41 

13  '28 

2  3S 

13  31 

12  00 

3  05 

13  04 

3  02 

13  07 

2  58 

13  11 

2  55 

13  14 

2  52 

13  17 

2  49 

13  20 

30 

3  Ifi 

12  53 

3  13 

12  56 

3  09 

13  00 

3  06 

13  03 

3  03 

13  06 

3  00 

13  09 

13  00 

3  26 

12  43 

3  23 

12  46 

3  19 

12  50 

3  16 

12  53 

3  13 

12  56 

3  10 

12  59 

30 

3  35 

12  34 

3  32 

12  37 

3  28 

12  41 

3  26 

12  44 

3  22 

12  47 

3  19 

12  50 

14  00 

3  43 

12  26 

3  40 

12  29 

3  36 

12  33 

3  33 

12  36 

3  30 

12  39 

3  27 

12  42 

15  0() 

3  59 

12   10 

3  56 

12  13 

3  52 

12  17 

3  49 

12  20 

3  46 

12  '23 

3  43 

12  26 

HI  (M) 

4    12 

U  57 

4  09 

12  00 

4  05 

12  04 

4  02 

12  07 

3  69 

12  10 

3  56 

12  13 

17  (Kl 

4  25 

11  44 

4  22 

11  47 

4   18 

11  51 

4   15 

11  54 

4  12 

11  67 

4  09 

12  00 

IS  (K) 

4  35 

11  34 

4  32 

11  37 

4  28 

11  41 

4  25 

11  44 

4  22 

11  47 

4  19 

11  50 

19  00 

4  45 

11  24 

4  42 

11  27 

4  38 

11  31 

4  35 

11  34 

4  32 

11  37 

4  29 

11  40 

20  00 

4  53 

11   15 

4  50 

11   18 

4  46 

11  22 

4  43 

11  '25 

4  40 

11  28 

4  37 

11  31 

22  00 

5  09 

10  59 

5  06 

11  02 

5  02 

11  06 

4  59 

11  09 

4  66 

11   12 

4  53 

11  15 

24  00 

5  22 

10  46 

5  19 

10  49 

5  15 

10  63 

5  12 

10  66 

6  09 

10  59 

5  06 

11  02 

2()  00 

5  33 

10  35 

5  30 

10  38 

5  26 

10  42 

6  23 

10  46 

5  -20 

10  48 

5  17 

10  51 

28  00 

5  43 

10  25 

5  40 

10  28 

5  36 

10  32 

5  33 

10  36 

6  30 

10  88 

6  27 

10  41 

30  00 

5  51 

10  17 

5  48 

10  20 

5  44 

10  24 

6  41 

10  27 

5  38 

10  30 

6  35 

10  33 

32  00 

5  59 

10  09 

5  56 

10  12 

5  62 

10  16 

6  49 

10  19 

5  46 

10  22 

6  43 

10  25 

34  00 

6  06 

10  02 

6  03 

10  05 

6  69 

10  09 

6  66 

10  12 

5  53 

10  15 

5  50 

10  18 

3(i  00 

6  12 

9  66 

6  09 

9  59 

6  06 

10  03 

6  02 

10  06 

5  59 

10  09 

5  66 

10  12 

3R  00 

6  17 

9  61 

6  14 

9  64 

6  10 

9  58 

6  07 

10  01 

6  04 

10  04 

6  01 

10  07 

40  00 

6  22 

9  45 

6  19 

9  48 

6  16 

9  62 

6  12 

9  55 

6  09 

9  58 

6  06 

10  01 

45  00 

6  33 

9  34 

6  30 

9  37 

6  26 

9  41 

6  23 

9  44 

6  20 

9  47 

6  17 

9  50 

50  (Ml 

(>  41 

9  25 

(!  38 

9  28 

6  34 

9  32 

6  31 

9  35 

6  28 

9  38 

6  25 

9  41 

55  (Ml 

(1  4S 

9   17 

6  45 

9  20 

6  41 

9  24 

6  38 

9  27 

6  36 

9  30 

6  32 

9  33 

(id  (HI 

C,  51 

9   1(1 

6  51 

9  13 

6  47 

9  17 

6  44 

9  20 

6  41 

9  23 

6  38 

9  26 

(!5  (HI 

7  (II 

9  (13 

6  68 

9  06 

6  54 

9  10 

6  61 

9  13 

6  48 

9  16 

6  46 

9  19 

70  (HI 

7  06 

8  57 

7  03 

9  00 

6  69 

9  04 

6  66 

9  07 

6  53 

9  10 

6  60 

9  13 

75  (H) 

7    10 

8  52 

7  07 

8  55 

7  03 

8  59 

7  00 

9  02- 

6  57 

9  05 

6  64 

9  08 

HI)  (HI 

7    16 

8  46 

7   13 

8  49 

7  09 

8  63 

7  06 

8  56 

7  03 

8  59 

7  00 

9  02 

S5  00 

7  20 

8  41 

7  17 

8  44 

7  13 

8  48 

7  10 

8  61 

7  07 

8  64 

7  04 

8  57 

90  00 

+7  24 

8  36 

+  7  21 

8  39 

+7  17 

8  43 

+  7  14 

8  46 

+7  11 

8  49 

+7  08 

8  52 

1 

Aonmo 

NAL  COKB 

I>a]r  of  Month. 

Jan. 

Fet.. 

Mw. 

Apr 

May. 

Jane. 

Jnly. 

AU(J. 

Sept. 

Oct. 

Not. 

Dm. 

„ 

„ 

„ 

.         » 

„ 

„ 

„ 

„ 

1, 

VOB  81 

m's  Alt. 

iMt 

lolSlh.... 

+  18 

+  15 

+8 

0 

-  8 

-13 

-14 

-11 

-6 

+3 

+  11 

+16 

lOtll 

toSlnt... 

+  17 

+  12 

+4      -4 

-11 

-14 

-13 

-  9 

-1 

4-7 

+  14 

+  18 

•  I. 

.rvwlnltltnrlpotn 

star  or  Plnnrt  InvolvM  the  <lli 

intifl  therrrmrtlnn; 

anri  Ibr  the  of, served  altjtiide 

ndln 

rrlriwtloti.  purnll 

I,  nn<l  mrail  t<i'm|cll»iiiptrr.  v 

hl.liUtakrnm  ll.'. 

A  siipnlrnienioryrorrectlofi 

til  Ik  It 

■  f  thp  f*,  n's  ^cmt'l 

finn»I<»f  In  tlip  ,I(fT<»rpnl  TTn«n!! 

'Of  th.' vi'tir  H  I'lvrn 

fit  the  fi«  t  of  the  mnfn  In  Me. 

I 

TABLE  46. 

[Page  935 

Corrections*  to  be  Applied  to  the  Observed  Altitude  of  a  Star  or  of  the  Suu's 

Lower  Liiub,  to  Find 

the  True  Altitude — Continued . 

Obs.  Alt. 

HEIGHT  OF  THE   EYE.                                                                         | 

83  Feet. 

84  Feet. 

85  Feet. 

86  Feet. 

87  Feet. 

88  Feet.          1 

Sun's 
Corr. 

Star's 
Corr. 
(-) 

O 
Sun's 
Corr. 

* 
Star's 
Corr. 
(-) 

Sun's 
Corr. 

Star's 
Corr. 
(-) 

O 
Sun's 
Corr. 

Star's 
Corr. 
(-) 

G 
Sun's 
Corr. 

Star's 
Corr. 
(-) 

Sun's 
Corr. 

Star's 
Corr. 
(-) 

6  30 

-0  41 

16  50 

-0  44 

16  53 

-0  47 

16  56 

-0  50 

16  59 

-0  53 

17  02 

-0  57 

17  06 

40 

-0  31 

16  40 

-0  34 

16  43 

-0  37 

16  46 

-0  40 

16  49 

-0  43 

16  52 

-0  47 

16  66 

.^O 

-0  21 

16  30 

-0  24 

16  33 

-0  27 

16  36 

-0  30 

16  39 

-0  33 

16  42 

-0  37 

16  46 

7  liO 

-0  11 

16  20 

-0  14 

16  23 

-0  17 

16  26 

-0  20 

16  29 

-0  23 

16  32 

-0  27 

16  36 

10 

-0  02 

16  11 

-0  05 

16  14 

-0  OS 

16  17 

-0  11 

16  20 

-0  14 

16  23 

-0  18 

16  27 

■20 

+0  07 

16  02 

+0  04 

16  05 

+0  01 

16  08 

-0  02 

16  11 

-0  05 

16  14 

-0  09 

16  IS 

7  :!0 

0  16 

15  53 

0  13 

15  56 

0  10 

15  59 

+0  07 

16  02 

+0  04 

16  05 

0  00 

16  09 

•iO 

0  24 

15  45 

0  21 

15  48 

0  18 

15  51 

0  15 

15  54 

0  12 

15  57 

+0  08 

16  01 

50 

0  32 

15  37 

0  29 

15  40 

0  26 

15  43 

0  23 

15  46 

0  20 

15  49 

0  16 

15  53 

8  00 

0  40 

15  29 

0  37 

15  32 

0  34 

15  35 

0  31 

15  38 

0  28 

15  41 

0  24 

15  46 

10 

0  47 

15  22 

0  44 

15  25 

0  41 

15  28 

0  38 

15  31 

0  35 

15  34 

0  31 

15  38 

L'O 

0  54 

15  15 

0  51 

15  18 

0  48 

15  21 

0  45 

15  24 

0  42 

15  27 

0  38 

15  31 

S  30 

1  01 

15  08 

0  58 

15  11 

0  55 

15  14 

0  52 

15  17 

0  49 

15  20 

0  45 

15  24 

40 

1  08 

15  01 

1  05 

15  04 

1  02 

15  07 

0  59 

15  10 

0  56 

15  13 

0  52 

15  17 

50 

1  14 

14  55 

1  11 

14  58 

1  08 

15  01 

1  05 

15  04 

1  02 

15  07 

0  58 

15  11 

9  00 

1  20 

14  49 

1  17 

14  52 

1  14 

14  55 

1  11 

14  58 

1  08 

15  01 

1  04 

15  05 

•_'0 

1  32 

14  37 

1  29 

14  40 

1  26 

14  43 

1  23 

14  46 

1  20 

14  49 

1  16 

14  53 

40 

1  43 

14  26 

1  40 

14  29 

1  37 

14  32 

1  34 

14  35 

1  31 

14  38 

1  27 

14  42 

10  00 

1  54 

14  15 

1  51 

14  18 

1  48 

14  21 

1  45 

14  24 

1  42 

14  27 

1  38 

14  31 

20 

2  04 

14  05 

2  01 

14  08 

1  58 

14  11 

1  55 

14  14 

1  52 

14  17 

1  48 

14  21 

40 

2  13 

13  56 

2  10 

13  59 

2  07 

14  02 

2  04 

14  05 

2  01 

14  08 

1  57 

14  12 

11  00 

2  22 

13  47 

2  19 

13  50 

2  16 

13  53 

2  13 

13  56 

2  10 

13  59 

2  06 

14  03 

30 

2  34 

13  35 

2  31 

13  38 

2  28 

13  41 

2  25 

13  44 

2  22 

13  47 

2  18 

13  51 

12  00 

2  45 

13  24 

2  42 

13  27 

2  39 

13  30 

2  36 

13  33 

2  33 

13  36 

2  29 

13  40 

30 

2  56 

13  13 

2  53 

13  16 

2  50 

13  19 

2  47 

13  22 

2  44 

13  25 

2  40 

13  29 

13  00 

3  06 

13  03 

3  03 

13  06 

3  00 

13  09 

2  57 

13  12 

2  54 

13  15 

2  50 

13  19 

30 

3  15 

12  54 

3  12 

12  57 

3  09 

13  00 

3  06 

13  03 

3  03 

13  06 

2  59 

13  10 

14  00 

3  23 

12  46 

3  20 

12  49 

3  17 

12  52 

3  14 

12  55 

3  11 

12  58 

3  07 

13  02 

15  00 

3  39 

12  30 

3  36 

12  33 

3  33 

12  36 

3  30 

12  39 

3  27 

12  42 

3  23 

12  46 

16  00 

3  52 

12  17 

3  49 

12  20 

3  46 

12  23 

3  43 

12  26 

3  40 

12  29 

3  36 

12  33 

17  00 

4  05 

12  04 

4  02 

12  07 

3  59 

12  10 

3  56 

12  13 

3  53 

12  16 

3  49 

12  20 

18  00 

4  15 

11  54 

4  12 

11  57 

4  09 

12  00 

4  06 

12  03 

4  03 

12  06 

3  59 

12  10 

19  00 

4  25 

11  44 

4  22 

11  47 

4  19 

11  50 

4  16 

11  53 

4  13 

11  56 

4  09 

12  00 

20  00 

4  33 

11  35 

4  30 

11  38 

4  27 

11  41 

4  24 

11  44 

4  21 

11  47 

4  17 

11  51 

22  00 

4  49 

11  19 

4  46 

11  22 

4  43 

11  25 

4  40 

11  28 

4  37 

11  31 

4  33 

11  35 

24  00 

5  02 

11  06 

4  59 

11  09 

4  56 

11  12 

4  53 

11  15 

4  50 

11  18 

4  46 

11  22 

26  00 

5  13 

10  55 

5  10 

10  58 

5  07 

11  01 

5  04 

11  04 

5  01 

11  07 

4  57 

11  11 

28  00 

5  23 

10  45 

5  20 

10  48 

5  17 

10  51 

5  14 

10  54 

5  11 

10  57 

5  07 

11  01 

30  00 

5  31 

10  37 

5  28 

10  40 

5  25 

10  43 

5  22 

10  46 

5  19 

10  49 

5  15 

10  53 

32  00 

5  39 

10  29 

5  36 

10  32 

5  33 

10  35 

5  30 

10  38 

5  27 

10  41 

5  23 

10  45 

34  00 

5  46 

10  22 

5  43 

10  25 

5  40 

10  28 

5  37 

10  31 

5  34 

10  34 

5  30 

10  38 

36  00 

5  52 

10  16 

5  49 

10  19 

5  46 

10  22 

5  43 

10  25 

5  40 

10  28 

5  36 

10  32 

38  00 

5  57 

10  11 

5  54 

10  14 

5  51 

10  17 

5  48 

10  20 

5  45 

10  23 

5  41 

10  27 

40  00 

6  02 

10  05 

5  59 

10  08 

5  56 

10  11 

5  53 

10  14 

5  50 

10  17 

5  46 

10  21 

45  00 

6  13 

9  54 

6  10 

9  57 

6  07 

10  00 

6  04 

10  03 

6  01 

10  06 

5  57 

10  10 

50  00 

6  21 

9  45 

6  18 

9  48 

6  15 

9  51 

6  12 

9  54 

6  09 

9  57 

6  05 

10  01 

56  00 

6  28 

9  37 

6  25 

9  40 

6  22 

9  43 

6  19 

9  46 

6  16 

9  49 

6  12 

9  53 

60  00 

6  34 

9  30 

6  31 

9  33 

6  28 

9  36 

6  25 

9  39 

6  22 

9  42 

6  18 

9  46 

65  00 

6  41 

9  23 

6  38 

9  26 

6  35 

9  29 

6  32 

9  32 

6  29 

9  35 

6  25 

9  39 

70  00 

6  46 

9  17 

6  43 

9  20 

6  40 

9  23 

6  37 

9  26 

6  34 

9  29 

6  30 

9  33 

75  00 

6  50 

9  12 

6  47 

9  15 

6  44 

9  18 

6  41 

9  21 

6  38 

9  24 

6  34 

9  28 

80  00 

6  56 

9  06 

6  53 

9  09 

6  50 

9  12 

6  47 

9  15 

6  44 

9  18 

6  40 

9  22 

85  00 

7  00 

9  01 

6  57 

9  04 

6  54 

9  07 

6  51 

9  10 

6  48 

9  13 

6  44 

9  17 

90  00 

+  7  04 

8  56 

+7  01 

8  59 

+6  58 

9  02 

+6  55 

9  05 

+6  52 

9  08 

+6  48 

9  12 

1 

Additio 

NAL  Cork 

' 

Day  of  Month. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June.    July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

„ 

- 

// 

" 

" 

„ 

" 

" 

"~ 

FOB  Si 

jN's  Alt. 

1st 

to  15th. 

+  18 

+15 

f8 

0 

-  8 

-13    -14 

-11 

—5 

+3 

+11 

+  16 

16tl: 

1  to  31st 

+17 

+12 

f4 

-4 

-11 

-14    -13 

-  9 

-1 

+7 

+  14 

+18 

*  The 

correction 

3  for  the  ol 

served  al 

itudeofaStarorPlt 

net  involves  the  dip  and  the  refraction : 

md  for  the  oliser\'ed altitudel 

of  the  Sun 

"s  lower  ii 

mb,  thed 

p,  refracti 

on,  parallax,  and  m 

an  semidiameter,  which  is  taken  as  lii'. 

A  s\ipplenientary  correction  1 

taking  act 

ount  of  th 

evariatio 

1  of  the  Su 

in's  semidiameter  in 

the  diflerent  months  of  the  year  is  given 

ut  the  toot  uttho  main 

tame.  I 
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T.VBLE  46. 

Corrections*  to  bo  Applied  to  liie  Observid  Altitude  of  a  Suir  or  of  the  Sun's 

Lower  Limb,  to  Find 

the  True  Altitude — Continued. 

Obs,  Alt 

HEIGHT   OF  THE  EYE.                                                                         1 

WFeet. 

WFeet. 

91  Feet. 

92  Feet. 

93  Feet. 

W  Feet. 

^ 

• 

, 

, 

^ 

^ 

Sun's 
Con. 

Star's 

COIT. 

(-) 

Son's 
Corr. 

Star's 
Con. 

(-) 

Sun's 
Corr. 

Star's 
Corr. 

(-) 

•el-  1  H 

Sun's 
Corr. 

Star's 
Con. 
(-) 

corr.          (_j 

6  30 

-1  00 

17  09 

-1  03 

17  12 

-1  06 

17  15 

-1  09 

17  18 

-1  12 

17  21 

-1  15      17  24 

40 

-0  60 

16  59 

-0  53 

17  02 

-0  66 

17  05 

-0  59 

17  08 

-1  02 

17  11 

-1  05      17   14 

•SO 

-0  40 

16  40 

-0  43 

16  52 

-0  46 

16  55 

-0  49 

16  58 

-0  52 

17  01 

-0  55  i  17  04 

7  00 

-0  30 

16  39 

-0  33 

16  42 

-0  36 

16  45 

-0  39 

16  48 

-0  42 

16  51 

-0  45  1  16  54 

10 

-0  21 

16  30 

-0  24 

16  33 

-0  27 

16  36 

-0  30 

16  39 

-0  33 

16  42 

-0  36  1  16  45 

20 

-0  12 

10  21 

-0  15 

16  24 

-0  18 

16  27 

-0  21 

16  .30 

-0  24 

16  33 

-0  27  1  16  36 

7  30 

-0  03 

16  12 

-0  06 

16  15 

-0  09 

16  18 

-0  12 

16  21 

-0  15 

16  24 

-0  IS  1  16  27 

40 

+0  o.-> 

16  04 

+0  02 

16  07 

-0  01 

16  10 

-0  0-1 

16  13 

-0  07 

16  16 

-0  10  1  16  19 

f)0 

0  13 

l.'i  56 

0  10 

15  69 

+0  07 

10  02 

+0  04 

16  05 

+0  01 

16  08 

-0  02  '  16  11 

8  00 

0  21 

1.5  48 

0  18 

15  51 

0  15 

15  54 

0  12 

15  57 

0  09 

16  00 

+0  06 

1  16  03 

10 

0  2S 

1,0  41 

0  25 

15  44 

0  22 

15  47 

0  19 

15  .50 

0  16 

15  63 

0  13 

15  56 

20 

0  30 

l.")  34 

0  32 

15  37 

0  29 

15  40 

0  26 

15  43 

0  23 

15  46 

0  20 

15  49 

S  30 

0  42 

15  27 

0  39 

15  30 

0  36 

15  33 

0  33 

15  36 

0  30 

15  39 

0  27 

15  42 

40 

0  49 

15  20 

0  46 

15  23 

0  43 

15  26 

0  40 

15  29 

0  37 

15  32 

0  34 

15  35 

.W 

0  0.3 

15  14 

0  52 

15  17 

0  49 

15  20 

0  46 

15  23 

0  43 

15  26 

0  40 

15  29 

<J  00 

1  01 

15  08 

0  58 

15  11 

0  56 

15  14 

0  62 

15  17 

0  49 

15  20 

0  46 

15  23 

20 

1    13 

14  .56 

1  10 

14  59 

1  07 

15  02 

1  04 

15  05 

1  01 

15  08 

0  53 

15  11 

40 

1  24 

14  45 

1  21 

14  48 

1  18 

14  61 

1  15 

14  54 

1  12 

14  57 

1  09 

15  00 

10  (Kt 

I  3.0 

14  34 

1  32 

14  37 

1  29 

14  40 

1  26 

14  43 

1  23 

14  46 

1  20 

14  49 

20 

1  4.0 

14  24 

1  42 

14  27 

1  39 

14  30 

1  36 

14  33 

1  33 

14  36 

1  30 

14  39 

40 

1  .>! 

14   15 

1  51 

14  18 

1  48 

14  21 

1  45     14  24 

1  42 

14  27 

1  39 

14  30 

11  00 

2  03 

14  06 

2  00 

14  09 

1  67 

14  12 

1  64      14  15 

1  61 

14  18 

1  48 

14  21 

30 

2   1.0 

13  54 

2  12 

13  57 

2  09 

14  00 

2  06     14  03 

2  03 

14  06 

2  00 

14  09 

12  00 

2  2ti 

13  43 

2  23 

13  46 

2  20 

13  49 

2  17  1  13  .52 

2  14 

13  55 

2  11 

13  68 

30 

2  37 

13  32 

2  34 

13  35 

2  31 

13  38 

2  28 

13  41 

2  25 

13  44 

2  22 

13  47 

13  00 

2  47 

13  22 

2  44 

13  25 

2  41 

13  28 

2  38 

13  31 

2  35 

13  34 

2  32 

13  37 

30 

2  5G 

13  13 

2  53 

13  16 

2  60 

13  19 

2  47 

13  22 

2  44 

13  25 

2  41 

13  28 

14  00 

3  0-J 

13  05 

3  01 

13  OS 

2  68 

13  11 

2  55 

13  14 

2  52 

13  17 

2  49 

13  20 

15  00 

3  20 

12  49 

3  17 

12  52 

3  14 

12  55 

3  11 

12. 5S 

3  08 

13  01 

3  05 

13  04 

It)  00 

3  33 

12  36 

3  30 

12  39 

3  27 

12  42 

3  24 

12  45 

3  21 

12  48 

3  18 

12  61 

17  00 

3  40 

12  23 

3  43 

12  26 

3  40 

12  29 

3  37 

12  .32 

3  34 

12  36 

3  31 

12  38 

IS  00 

3  r.6 

12  13 

3  53 

12  16 

3  50 

12  19 

3  47 

12  22 

3  44 

12  25 

3  41 

12  28 

in  o<) 

4  Oti 

12  03 

4  03 

12  06 

4  00 

12  09 

3  67 

12  12 

3  54 

12  15 

3  51 

12  18 

20  00 

4   14 

11  54 

4  11 

11  67 

4  08 

12  00 

4  06 

12  03 

4  02 

12  06 

3  59 

12  09 

22  00 

4  30 

11  .38 

4  27 

11  41 

4  24 

11  44 

4  21 

11  47 

4  18 

11  50 

4  15 

11  53 

21  (Kl 

4  43 

11  25 

4  40 

11  28 

4  37 

11  31 

4  34 

11  34 

4  31 

11  37 

4  23 

11  40 

2ii  (H» 

4  .04 

11   14 

4  51 

11   17 

4  48 

11  20 

4  45 

11  23 

4  42 

11  26 

4  39 

11  29 

2S  00 

h  0-1 

11  04 

5  01 

11  07 

4  58  -  11   10 

4  55 

11  13 

4  52 

nwe 

4  49 

11  19 

30  00 

.■•.   12 

10  56 

5  09 

10  59 

5  06  1  1 1  02 

6  03 

11  05 

5  00 

11  08 

4  57 

11  11 

32  (K) 

.0  20 

10  48 

5  17 

10  51 

5  14  ;  10  64 

5  11 

10  .57 

5  08 

11  00 

5  05 

11  03 

34  (H) 

.-•)  27 

10  41 

5  24 

10  44 

5  21      10  47 

5  18 

10  50 

5  15 

10  63 

5  12 

10  56 

3t)  (Nl 

r<  33 

10  35 

5  30 

10  38 

5  27  1  10  41 

5  24 

10  44 

5  21 

10  47 

5  IS  !  10^0 

3S  00 

0  3H 

10  oO 

5  35  1  10  33 

5  32  ,  10  36 

5  29 

10  39 

5  26 

10  42 

5  23  ;  10  45 

41)  00 

.'^i  43 

10  24 

5  40     10  27 

5  37 

10  30 

5  34 

10  33 

5  31 

10  36 

5  2S  1   10  39 

4->  0(» 

.'i  .".4 

10   13 

5  51      10  10 

5  43 

10  19 

5  45 

10  22 

5  42 

10  25 

5  39      10  23 

.-.0  00 

tl  02 

10  04 

5  59     10  07 

6  56 

10  10 

5  53 

10  13 

5  60 

10  16 

5  47  1  10  19 

:.:.  m 

(i  0(1 

9  M 

6  0«       9  59 

6  03 

10  02 

0  00 

10  05 

6  67 

10  08 

5  54      10  1 1 

(10  00 

(i     1.0 

9  49 

6  12       9  52 

6  09 

9  65 

6  06 

9  58 

6  03 

10  01 

G  00      10  0-1 

r,:,  (H) 

i;  22 

9  42 

6  19       9  45 

6  16  1    9  48 

6  13 

9  51 

6  10 

9  54 

6  07       9  57 

70  (K) 

i;  27 

9  36 

6  24       9  39 

6  21       9  42 

6  IS 

9  45 

6  15 

9  48 

6  12 

9  51 

7.'.  00 

)>  31 

9  31 

6  28       9  31 

6  25       9  37 

6  22 

9  40 

6  19 

9  43 

6  16 

9  46 

H)  00 

(i  37 

9  25 

6  34       9  2S 

6  31       9  31 

6  23 

9  31 

6  25 

9  37 

6  22 

9  40 

8,-|  00 

«  41 

9  20 

6  38       9  23 

0  33       9  S6 

6  32 

9  29 

6  29 

9  32 

6  20 

9  35 

SO  00 

+6  *b 

9  15 

+6  42       9  18 

+6  39       9  21 

+0  30 

9  24 

+6  33 

9  27 

+6  30 

9  30 

ADomo 

HAL  Cork 

D.y 

otUoath 

- 

Jul. 

F«b. 

llu. 

Apr 

lUy.i 

luiM.  1  Jal 

J.  i  Auj. 

flnit. 

Oct.     Not. 

Dec. 

,. 

„ 

„ 

„ 

„ 

II  1 

„ 

„ 

roB  Su 

M'l  ALT. 

Istt 

o  1.5th.... 

+  18 

+  15 

+8 

0 

-  8 

-13  1-1 

4    -11 

-5 

+3   +11 

+16 

nttl.r 

10th 

to  Sldt.. 

+  17 

+  12 

+4 

-4 

-11 

-14  ;-i 

3-9 

-1 

+7    +14 

+  18 

J 

•,..nl 
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Corrections*  to  be  Applied  to  the  Observ-ed  Altitude  of  a  Star  or  of  the  Sun's  Lower  Limb,  to  Find  I 

the  True  Altitude — Continued. 

HEIGHT   OF  THE   EYE.                                                                              1 

95  Feet. 

96  Feet.      _   1 

97  Feet. 

98  Feet. 

99  Feet. 

100  Feet.        1 

Obs.  Alt. 

^ 

Sun's 
C«rr. 

Star's 
Corr. 
(-) 

Sun's 
Corr. 

Star's 
Corr. 
(-) 

Sun's 
Corr. 

Star's 
Corr. 
(-) 

Sim's 
Corr. 

Star's 
Corr. 
(-) 

Sun's 
Corr. 

Star's 
Corr. 
(-) 

Sun's 
Corr. 

Star's 
Corr. 
(-) 

G  30 

-1  18 

17  27 

-1  21 

17  30 

-1  24 

17  33 

-1  27 

17  36 

-1  30 

17  39 

-1  33 

17  42 

40 

-1  08 

17  17 

-1  11 

17  20 

-1  14 

17  23 

-1  17 

17  26 

-1  20 

17  29 

-1  23 

17  32 

50 

-0  58 

17  07 

-1  01 

17  10 

-1  04 

17  13 

-1  07 

17  16 

-1  10 

17  19 

-1  13 

17  22 

7  00 

-0  48 

16  57 

-0  51 

17  00 

-0  54 

17  03 

-0  57 

17  06 

-1  00 

17  09 

-1  03 

17  12 

10 

-0  39 

16  48 

-0  42 

16  51 

-0  45 

16  54 

-0  48 

16  57 

-0  51 

17  00 

-0  54 

17  03 

20 

-0  30 

16  39 

-0  33 

16  42 

-0  36 

16  45 

-0  39 

16  48 

-0  42 

16  51 

-0  45 

16  54 

7  30 

-0  21 

16  30 

-0  24 

16  33 

-0  27 

16  36 

-0  30 

16  39 

-0  33 

IG  42 

-0  36 

16  45 

40 

-0  13 

16  22 

-0  16 

16  25 

-0  19 

16  28 

-0  22 

16  31 

-0  25 

16  34 

-0  '28 

16  37 

50 

-0  05 

16  14 

-0  08 

16  17 

-0  11 

16  20 

-0  14 

16  23 

-0  17 

16  26 

-0  20 

16  29 

8  00 

+0  03 

16  06 

0  00 

16  09 

-0  03 

16  12 

-0  06 

16  15 

-0  09 

16  18 

-0  12 

16  21 

10 

0  10 

15  59 

+0  07 

16  02 

+0  04 

16  05 

+0  01 

16  08 

-0  02 

16  11 

-0  05 

16  14 

20 

0  17 

15  52 

0  14 

15  55 

0  11 

15  58 

0  08 

16  01 

+0  05 

16  04 

+0  02 

16  07 

8  30 

0  24 

15  45 

0  21 

15  48 

0  18 

15  51 

0  15 

15  54 

0  12 

15  57 

0  09 

16  00 

40 

0  31 

15  38 

0  28 

15  41 

0  25 

15  44 

0  22 

15  47 

0  19 

15  50 

0  16 

15  53 

50 

0  37 

15  32 

0  34 

15  35 

0  31 

15  38 

0  28 

15  41 

0  25 

15  44 

0  22 

15  47 

9  00 

0  43 

15  26 

0  40 

15  29 

0  37 

15  32 

0  34 

15  35 

0  31 

15  38 

0  2S 

15  41 

20 

0  55 

15  14 

0  52 

15  17 

0  49 

15  20 

0  46 

15  23 

0  43 

15  26 

0  40 

15  29 

40 

1  06 

15  03 

1  03 

15  OG 

1  00 

15  09 

0  57 

15  12 

0  54 

15  15 

0  51 

15  18 

10  00 

1  17 

14  52 

1  14 

14  55 

1  11 

14  58 

1  08 

15  01 

1  05 

15  04 

1  02 

15  07 

20 

1  27 

14  42 

1  24 

14  45 

1  21 

14  48 

1  18 

14  51 

1  15 

14  54 

1  12 

14  57 

40 

1  36 

14  33 

1  33 

14  36 

1  30 

14  39 

1  27 

14  42 

1  24 

14  45 

1  21 

14  48 

11  00 

1  45 

14  24 

1  42 

14  27 

1  39 

14  30 

1  36 

14  33 

1  33 

14  36 

1  30 

14  39 

30 

1  57 

14  12 

1  54 

14  15 

1  51 

14  18 

1  48 

14  21 

1  45 

14  24 

1  42 

14  27 

12  00 

2  OS 

14  01 

2  05 

14  04 

2  02 

14  07 

1  59 

14  10 

1  56 

14  13 

1  53 

14  16 

30 

2  19 

13  50 

2  IG 

13  53 

2  13 

13  56 

2  10 

13  59 

2  07 

14  02 

2  04 

14  05 

13  00 

2  29 

13  40 

2  26 

13  43 

2  23 

13  46 

2  20 

13  49 

2  17 

13  52 

2  14 

13  55 

30 

2  38 

13  31 

2  35 

13  34 

2  32 

13  37 

2  29 

13  40 

2  26 

13  43 

2  23 

13  46 

14  00 

2  46 

13  23 

2  43 

13  26 

2  40 

13  29 

2  37  i  13  32 

2  34 

13  35 

2  31 

13  38 

15  00 

3  02 

13  07 

2  59 

13  10 

2  56 

13  13 

2  53 

13  16 

2  50 

13  19 

2  47 

13  22 

IG  00 

3  15 

12  54 

3  12 

12  57 

3  09 

13  00 

3  06 

13  03 

3  03 

13  06 

3  00 

13  09 

17  00 

3  28 

12  41 

3  25 

12  44 

3  22 

12  47 

3  19 

12  50 

3  16 

12  53 

3  13 

12  56 

IS  00 

3  38 

12  31 

3  35 

12  34 

3  32 

12  37 

3  29 

12  40 

3  26 

12  43 

3  23 

12  46 

19  00 

3  48 

12  21 

3  45 

12  -24 

3  42 

12  27 

3  39 

12  30 

3  36 

12  33 

3  33 

12  36 

20  00 

3  59 

12  12 

3  53 

12  15 

3  50 

12  18 

3  47 

12  21 

3  44 

12  24 

3  41 

12  27 

22  00 

4  12 

11  56 

4  09 

11  59 

4  06 

12  02 

4  03 

12  05 

4  00 

12  08 

3  57 

12  11 

24  00 

4  25 

11  43 

4  22 

11  46 

4  19 

11  49 

4  16 

11  52 

4  13 

11  55 

4  10 

11  58 

26  00 

4  36 

11  32 

4  33 

11  35 

4  30 

11  38 

4  27 

11  41 

4  24 

11  44 

4  21 

11  47 

28  00 

4  46 

11  22 

4  43 

11  25 

4  40 

11  28 

4  37 

11  31 

4  34 

11  34 

4  31 

11  37 

30  00 

4  54 

11  14 

4  51 

11  17 

4  48 

11  20 

4  45 

11  23 

4  42 

11  26 

4  39 

11  29 

32  00 

5  02 

11  06 

4  59  ;  11  09 

4  56 

11  12 

4  53 

11  15 

4  50 

11  IS 

4  47 

11  21 

34  00 

5  09 

10  59 

5  06 

11  02 

5  03 

11  05 

5  00 

11  08 

4  57 

11  11 

4  54 

11  14 

36  00 

5  15 

10  53 

5  12 

10  56 

5  09 

10  59 

5  06 

11  02 

5  03 

11  05 

5  00 

11  OS 

38  00 

5  20 

10  48 

5  17 

10  51 

5  14 

10  54 

5  11 

10  57 

5  08 

11  00 

5  05 

11  03 

40  00 

5  25 

10  42 

5  22 

10  45 

5  19 

10  48 

5  16 

10  51 

5  13 

10  54 

5  10 

10  57 

45  00 

5  36 

10  31 

5  33 

10  34 

5  30 

10  37 

5  27 

10  40 

5  24 

10  43 

5  21 

10  46 

50  00 

5  44 

10  22 

5  41 

10  25 

5  38 

10  28 

5  35 

10  31 

5  32 

10  34 

5.29 

10  37 

55  00 

5  51 

10  14 

5  48 

10  17 

5  45 

10  20 

5  42 

10  23 

5  39 

10  26 

5  36 

10  29 

60  00 

5  57 

10  07 

5  54 

10  10 

5  51 

10  13 

5  48 

10  16 

5  45 

10  19 

5  42 

10  22 

65  00 

6  04 

10  00 

6  01 

10  03 

5  58 

10  06 

5  55 

10  09 

5  52 

K)  12 

5  49 

10  15 

70  00 

6  09 

9  54 

6  06 

9  57 

6  03 

10  00 

6  00 

10  03 

5  57 

10  06 

5  54 

10  09 

75  00 

6  13 

9  49 

6  10 

9  52 

6  07 

9  55 

6  04 

9  58 

6  01 

10  01 

5  oS 

10  04 

SO  00 

6  19 

9  43 

6  16 

9  46 

6  13 

9  49 

6  10 

9  52 

6  07 

9  55 

6  04 

9  58 

85  00 

6  23 

9  38 

6  20 

9  41 

6  17 

9  44 

6  14 

9  47 

6  11 

9  50 

6  08  I     9  53  1 

90  00 

6  27 

9  33 

+6  24 

9  36 

+6  21 

9  39 

+6  IS 

9  42 

+6  15 

9  45  1+6  12  [     9  48  1 

1 

Additio 

NAL  Cork. 

Day  of  Month.    |  Jan. 

Feb. 

Mar.  1  Apr. 

May. 

June. 

July. 

Aug 

Sept. 

Oct. 

Nov. 

Dec. 

„ 

„ 

„ 

„ 

„ 

„ 

// 

// 

" 

" 

" 

" 

FOB  Si 

Tt'3  Alt. 

1st 

to  15th.... +18 

+15 

+8 

0 

-  8 

-13 

— 

14 

-11 

-5 

+3 

+  11 

+16 

16tl 

1  to  31st... +17 

+12 

+4 

-4    -11 

-14 

- 

13 

-  9 

-1 

+7 

+L4 

+18 

*The 

corrections  for  the  o 

bserved  altitude  of  a 

star  or  Planet  involves  the  dip  nnd  the 

refraction;  and  fortheoliserved  allitude 

of  the  Sim 

's  lower  limb,  the  d 

p.  refraction,  paratlc 

X.  and  mean  semidiameter,  which  is  t^ 

ken  as  lii'.  A  snpplenientsry  comx^'ion 

taking  ace 

ountof  the  variulioi 

1  of  theSunssemid 

ameter  in  the  diiTcrent  months  of  the  y 

ar  is  given  at  the  foot  of  the  main  table. 
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Longitude  Factors. 

F  is  the  change  In  longltudo  due  to  a  change  of  1'  In  latitude. 

Latitude. 

Bear- 

•" 

1° 

2" 

4" 

•" 

8° 

10° 

12° 

Bear- 

ing. 

ing. 

o 

, 

/ 

, 

/ 

, 

, 

, 

, 

0 

57.29 

57.30 

57.32 

57.43 

57.61 

57.85 

58.17 

58.57 

1 

28.64 

28.64 

28.65 

28.71 

28.79 

28.92 

29.08 

29.28 

2 

19.08 

19.08 

19.09 

19.13 

19.19 

19.27 

19.38 

19.51 

3 

14.30 

14.30 

14.31 

14.34 

14.38 

14.44 

14.52 

14.62 

4 

11.43 

11.43 

11.44 

11.46 

11.49 

11.54 

11.61 

11.69 

5 

9.51 

9.52 

9.52 

9.54 

9.57 

9.61 

9.66 

9.73 

6 

8.14 

8.15 

8.15 

8.16 

8.19 

8.22 

8.27 

8.33 

7 

7.12 

7.12 

7.12 

7.13 

7.15 

7.18 

7.22 

7.27 

8 

10 

5.67 

5.67 

5.68 

5.69 

5.70 

5.73 

5.76 

5.80 

10 

12 

4.71 

4.71 

4.71 

4.72 

4.73 

4.75 

4.78 

4.81 

12 

14 

4.01 

4.01 

4.01 

4.02 

4.03 

4.05 

4.07 

4.10 

14 

IC 

3.49 

3.49 

3.49 

3.50 

3.51 

3.52 

3.54 

3.56 

16 

18 

3.08 

3.08 

3.08 

3.08 

3.10 

3.11 

3.13 

3.15 

18 

2d 

2.75 

2.75 

2.75 

2.75 

2.76 

2.77 

2.79 

2.81 

20 

22 

2.47 

2.47 

2.48 

2.48 

2.49 

2.50 

2.51 

2.53 

22 

24 

2.25 

2.25 

2.25 

2.25 

2.26 

2.27 

2.28 

2.30 

24 

2t 

2.05 

2.05 

2.05 

2.05 

2.06 

2.07 

2.08 

2.10 

2t 

28 

1.88 

1.88 

1.88 

1.88 

1.89 

1.90 

1.91 

1.92 

28 

M 

1.73 

1.73 

1.73 

1.74 

1.74 

1.75 

1.76 

1.77 

30 

32 

l.GO 

1.60 

1.60 

1.60 

1.61 

1.62 

1.63 

1.64 

32 

S4 

1.48 

1.48 

1.48 

1.49 

1.49 

1.50 

1.50 

1.52 

34 

M 

1.38 

1.38 

1.38 

1.38 

1.38 

1.39 

1.40 

1.41 

30 

38 

1.28 

1.28 

1.28 

1.28 

1.29 

1.29 

1.30 

1.31 

38 

40 

1.19 

1.19 

1.19 

1.19 

1.20 

1.20 

1.21 

1.22 

40 

42 

1.11 

1.11 

1.11 

1.11 

1.12 

1.12 

1.13 

l.M 

42 

44 

1.04 

1.04 

1.04 

1.04 

1.04 

1.05 

1.05 

1.00 

44 

4« 

.97 

.97 

.97 

.97 

.97 

.98 

.98 

.99 

4« 

48 

.90 

.90 

.90 

.90 

.90 

.91 

.91 

.92 

48 

M 

.84 

.84 

.84 

.84 

.84 

.85 

.85 

.86 

M 

S2 

.78 

.78 

.78 

.78 

.79 

.79 

.79 

.80 

S2 

54 

.73 

.73 

.73 

.73 

.73 

.73 

.74 

.74 

M 

M 

.67 

.67 

.67 

.68 

.68 

.68 

.68 

.69 

M 

K 

.63 

.63 

.63 

.63 

.63 

.63 

.63 

.64 

M 

60 

.58 

.58 

.58 

.58 

..58 

.58 

.69 

.59 

00 

•2 

.53 

.53 

.53 

.53 

.53 

.54 

.54 

.54 

02 

•4 

.49 

.49 

.49 

.49 

.49 

.49 

.50 

.50 

04 

W 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.46 

CO 

•8 

.40 

.40 

.40 

.40 

.40 

.41 

.41 

.41 

08 

70 

.36 

.36 

.36 

.36 

.37 

.37 

.37 

.37 

70 

72 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

72 

74 

.29 

.29 

.29 

.29 

.29 

.29 

.29 

.29 

74 

70 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

70 

7H 

.21 

.21 

.21 

.21 

.21 

.21 

.22 

.  22 

78 

HO 

.  18 

.18 

.18 

.18 

.18 

.18 

.18 

!l8 

80 

SI 

.  10 

.  16 

.16 

.16 

.16 

.16 

.16 

.16 

81 

HI 

.  14 

.  14 

.14 

.14 

.14 

.14 

.14 

.14 

82 

H3 

.  I-J 

.  12 

.12 

.12 

.12 

.12 

.12 

.13 

83 

H4 

.  10 

.10 

.10 

.10 

.10 

.10 

.11 

.11 

84 

« 

.09 

.09 

.09 

.09 

.09 

.09 

.09 

.09 

8< 

H« 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

80 

N7 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

87 

88 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.04 

88 

8t 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

80 

N 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

M 

•» 

V 

2" 

4" 

•"■ 

8" 

M" 

U" 

'■•" 
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Longitude  Factors. 

F  Is  the  change  In  longitude  due  to  a  change 

of  V  in  latitude. 

Latitude. 

Bear- 

14° 

16° 

18° 

20° 

22° 

24° 

26° 

28° 

Bear- 

ing. 

ing. 

„ 

, 

, 

, 

, 

, 

/ 

, 

/ 

o 

1 

59.04 

59.60 

60.24 

60.97 

61.79 

62.71 

63.74 

64.88 

1 

2 

29.51 

29.79 

30.11 

30.47 

30.89 

31.35 

31.86 

32.43 

2 

3 

19.67 

19.85 

20.06 

20.31 

20.58 

20.89 

21.23 

21.61 

3 

4 

14.74 

14.88 

15.04 

15.22 

15.42 

15.65 

15.91 

16.20 

4 

5 

11.78 

11.89 

12.02 

12.16 

12.33 

12.51 

12.72 

12.95 

5 

6 

9.81 

9.90 

10.00 

10.12 

10.26 

10.41 

10.59 

10.78 

6 

7 

8.39 

8.47 

8.56 

8.67 

8.78 

8.91 

9.06 

9.22 

7 

8 

7.33 

7.40 

7.48 

7.57 

7.67 

7.79 

7.92 

8.06 

8 

10 

5.85 

5.90 

5.96 

6.03 

6.12 

6.21 

6.31 

6.42 

10 

12 

4.85 

4.89 

4.95 

5.01 

5.07 

5.15 

5.23 

5.33 

12 

14 

4.13 

4.17 

4.22 

4.27 

4.33 

4.39 

4.46 

4.54 

14 

16 

3.59 

3.63 

3.67 

3.71 

3.76 

3.82 

3.88 

3.95 

16 

18 

3.17 

3.20 

3.24 

3.28 

3.32 

3.37 

3.42 

3.49 

18 

20 

2.83 

2.86 

2.89 

2.92 

2.96 

3.01 

3.06 

3.11 

20 

22 

2.55 

2.58 

2.60 

2.63 

2.67 

2.71 

2.75 

2.80 

22 

24 

2.32 

2.34 

2.36 

2.39 

2.42 

2.46 

2.50 

2.54 

24 

26 

2.11 

2.13 

2.16 

2.18 

2.21 

2.24 

2.28 

2.32 

26 

28 

1.94 

1.96 

1.98 

2.00 

2.03 

2.06 

2.09 

2.13 

28 

30 

1.78 

1.80 

1.82 

1.84 

1.87 

1.90 

1.93 

1.96 

30 

32 

1.65 

1.66 

1.68 

1.70 

1.73 

1.75 

1.78 

1.81 

32 

34 

1.53 

1.54 

1.56 

1.58 

1.60 

1.62 

1.65 

1.68 

34 

36 

1.42 

1.43 

1.45 

1.47 

1.48 

1.51 

1.53 

1.56 

36 

38 

1.32 

1.33 

1.35 

1.36 

1.38 

1.40 

1.42 

1.45 

38 

40 

1.23 

1.24 

1.25 

1.27 

1.28 

1.30 

1.33 

1.35 

40 

42 

1.14 

1.15 

1.17 

1.18 

1.20 

1.22 

1.24 

1.26 

42 

44 

1.07 

1.08 

1.09 

1.10 

1.12 

1.13 

1.15 

1.17 

44 

46 

1.00 

1.01 

1.02 

1.03 

1.04 

1.06 

1.07 

1.09 

46 

48 

.93 

.94 

.95 

.96 

.97 

.99 

1.00 

1.02 

48 

SO 

.87 

.87 

.88 

.89 

.91 

.92 

.93 

.95 

50 

52 

.80 

.81 

.82 

.83 

.84 

.85 

.87 

.88 

52 

54 

.75 

.76 

.76 

.77 

.78 

.79 

.81 

.82 

54 

56 

.69 

.70 

.71 

.72 

.73 

.74 

.75 

.76 

56 

58 

.64 

.65 

.66 

.66 

.67 

.68 

.69 

.71 

58 

60 

.60 

.60 

.61 

.61 

.62 

.63 

.64 

.65 

60 

62 

.55 

.55 

.56 

.57 

.57 

.58 

.59 

.60 

62 

64 

.50 

.51 

.51 

.52 

.53 

.53 

.54 

.55 

64 

66 

.46 

.46 

.47 

.47 

.48 

.49 

.50 

.50 

66 

68 

.42 

.42 

.42 

.43 

.44 

.44 

.45 

.46 

68 

70 

.37 

.38 

.38 

.39 

.39 

.40 

.40 

.41 

70 

72 

.34 

.34 

.34 

.35 

.35 

.36 

.36 

.37 

72 

74 

.30 

.30 

.30 

.31 

.31 

.31 

.32 

.33 

74 

76 

.26 

.26 

.26 

.27 

.27 

.27 

.28 

.28 

76 

78 

.22 

.22 

.22 

.23 

.23 

.23 

.24 

.24 

78 

80 

.18 

.18 

.18  ■ 

.19 

.19 

.19 

.20 

.20 

80 

81 

.16 

.16 

.17 

.17 

.17 

.17 

.18 

.18 

81 

82 

.14 

.15 

.15 

.15 

.15 

.15 

.16 

.16 

82 

83 

.13 

.13 

.13 

.13 

.13 

.13 

.14 

.14 

83 

84 

.11 

.11 

.11 

.11 

.11 

.11 

.12 

.12 

84 

85 

.09 

.09 

.09 

.09 

.09 

.10 

.10 

.10 

85 

86 

.07 

.07 

.07 

.07 

.08 

.08 

.08 

.08 

86 

87 

.05 

.05 

.05 

.06 

.06 

.06 

.06 

.06 

87 

88 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

88 

89 

02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

89 

90 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

90 

14° 

16° 

18° 

20° 

22° 

24° 

26° 

28° 

Cc 

rr.  to  Ix)nE.  =  Error  in  Lat. 
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TABLE  47. 
Longitude  Factors. 

r  19  the  change  In  longitude  due  to  a  cbange  of  1'  In  latitude. 

Utitude. 

Bear- 

M" 

sa° 

34° 

3,0 

88° 

4«° 

42' 

44° 

Bear- 

ing. 

ing. 

e 

66.15 

67.56 

69.10 

70.81 

72.70 

74.79 

77.09 

79.64 

1 

33.07 

33.77 

34.54 

35.40 

36.34 

37.38 

38.53 

39.81 

2 

22.03 

22.50 

23.02 

23.59 

24.21 

24.91 

25.68 

26.53 

3 

16.51 

16.86 

17.25 

17.68 

18.15 

18.  67 

19.24 

19.88 

4 

13.20 

13.48 

13.79 

14.13 

14.50 

14.92 

15.38 

15.89 

5 

10.99 

11.22 

11.48 

11.76 

12.07 

12.42 

12.80 

13.23 

« 

9.40 

9.60 

9.82 

10.07 

10.34 

10.63 

10.96 

11.32 

7 

8.22 

8.39 

8.58 

8.79 

9.03 

9.29 

9.57 

9.89 

8 

!• 

6.65 

6.69 

6.84 

7.01 

7.20 

7.40 

7.63 

7.88 

10 

U 

5.43 

5.55 

5.67 

5.81 

5.97 

6.14 

6.33 

6.54 

12 

14 

4.63 

4.73 

4.84 

4.96 

5  09 

5.24 

5.40 

5.58 

14 

U 

4.03 

4.11 

4.21 

4.31 

4.43 

4.55 

4.69 

4.85 

16 

18 

3.55 

3.63 

3.71 

3.80 

3.91 

4.02 

4.14 

4.28 

18 

M 

3.17 

3.24 

3.31 

3.40 

3.49 

3.59 

3.70 

3.82 

20 

» 

2.86 

2.92 

2.98 

3.06 

3.14 

3.23 

3.33 

3.44 

22 

M 

2.59 

2.65 

2.71 

2.78 

2.85 

2.93 

3.02 

3.12 

24 

M 

2.37 

2.42 

2.47 

2.53 

2.60 

2.68 

2.76 

2.85 

26 

» 

2.17 

2.22 

2.27 

2.32 

2.39 

2.45 

2.53 

2.61 

28 

M 

2.00 

2.04 

2.09 

2.14 

2.20 

2.26 

2.33 

2.41 

30 

» 

1.85 

1.89 

1.93 

1.98 

2.03 

2.09 

2.15 

2.22 

32 

S4 

1.71 

1.7.^ 

1.79 

1.83 

1.88 

1.93 

1.99 

2.06 

34 

36 

1.59 

1.G2 

1.66 

1.70 

1.75 

1.80 

1.85 

1.91 

36 

» 

1.48 

1.51 

1.54 

1.58 

1.62 

1.67 

1.72 

1.78 

38 

M 

.1.38 

1.41 

1.44 

1.47 

1.51 

1.56 

1.60 

1.66 

40 

« 

1.28 

1.31 

1.34 

1.37 

Lil_ 

1.45 

1.49 

1.54 

42 

1.20 

1.22 

1.25 

1.28 

1.31 

1.35 

1.39 

1.44 

44 

M 

1.11 

1.14 

1.16 

1.19 

1.23 

1.2G 

1.30 

1.34 

46 

48 

1.04 

1.06 

1.09 

1.11 

1.14 

1.17 

1.21 

1.25 

48 

M 

.97 

.99 

1.01 

1.04 

1.06 

1.09 

1.13 

1.17 

50 

53 

.90 

.92 

.94 

.97 

.99 

1.02 

1.05 

1.09 

52 

54 

.84 

.86 

.88 

.90 

.92 

.95 

.98 

1.01 

54 

5« 

.78 

.79 

.81 

.83 

.86 

.88 

.91 

.94 

56 

58 

.72 

.74 

.75 

.77 

.79 

.82 

.84 

.87 

58 

M 

.67 

.68 

.70 

.71 

.73 

.75 

.78 

.80 

60 

a 

.61 

.63 

.64 

.66 

.67 

.69 

.72 

.74 

62 

M 

.56 

.57 

.59 

.60 

.62 

.64 

.66 

.68 

64 

M 

.51 

.52 

.54 

.55 

.56 

.58 

.60 

.62 

66 

m 

.47 

.48 

.49 

.50 

.51 

.53 

.54 

.56 

68 

7*1 

.42 

.43 

.44 

.45 

.46 

.47 

.49 

.51 

70 

n 

.37 

.38 

.39 

.40 

.41 

.42 

.44 

.45 

72 

»< 

.33 

.34 

.35 

.35 

.36 

.37 

.39 

.40 

74 

lw 

.29 

.29 

.30 

.31 

.32 

.32 

.34 

.35 

76 

2 

.24 

.25 

.26 

.26 

.27 

.28 

.29 

.29 

78 

M 

.20 

.21 

.21 

.22 

!22 

.23 

.24 

.24 

80 

81 

.18 

.19 

.19 

.20 

.20 

.21 

.21 

.22 

81 

81 

.16 

.17 

.17 

.17 

.18 

.18 

.19 

.19 

82 

s 

.14 

.14 

.15 

.15 

.16 

.16 

.16 

.17 

83 

84 

.12 

.12 

.13 

.13 

.13 

.14 

.14 

.15 

84 

81 

.10 

.10 

.11 

.11 

.11 

.11 

.12 

.12 

85 

'M 

.08 

.08 

.08 

.09 

.00 

.09 

.09 

.10 

86 

H?     ■           .0« 

.06 

.06 

.06 

.07 

.07 

.07 

.07 

87 

•''«                .W 

.04 

.04 

.04 

.0-1 

.05 

.05 

.05 

88 

■'S              .02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

80 

•» 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

N 

M" 

n» 

M° 

a*" 

88° 

48° 

4»» 

44° 

I 

c« 

n.  to  Ixinc  - 
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Longitude  Factors. 

F  Is  the  change  In  longitude  due  to  a  change  of  1'  in  latitude. 

Latitude. 

Bear- 

46° 

48° 

60° 

52° 

64° 

66° 

58° 

60° 

Bear- 

ing. 

ing. 

o 

, 

, 

, 

, 

, 

, 

, 

0 

1 

82.47 

85.62 

89.13 

93.05 

91.  Al 

102.5 

108.1 

114.6 

1 

t 

41.22 

42.80 

44.55 

46.51 

48.72 

51.21 

54.04 

57.27 

2 

3 

27.47 

28.52 

29.68 

30.99 

32.46 

34.12 

36.01 

38.16 

3 

i 

20.59 

21.37 

22.25 

23.23 

24.33 

25.57 

26.99 

28.60 

4 

5 

16.45 

17.08 

17.78 

18.57 

19.45 

20.44 

21.57 

22.86 

5 

6 

13.70 

14.22 

14.80 

15.45 

16.19 

17.01 

17.95 

19.03 

6 

7 

11.72 

12,17 

12.67 

13.23 

13.86 

14.56 

15.37 

16.29 

7 

8 

10.24 

10.63 

11.07 

11.56 

12.11 

12.72 

13.43 

14.23 

8 

10 

8.16 

8.48 

8.82 

9.21 

9.65 

10.14 

10.70 

11.34 

10 

13 

6.77 

7.03 

7.32 

7.64 

8.00 

8.41 

8.88 

9.41 

12 

14 

5.77 

5.99 

6.24 

6.51 

6.82 

7.17 

7.57 

8.02 

14 

16 

5.02 

5.21 

5.42 

5.66 

5.93 

6.24 

6.58 

6.97 

16 

18 

4.43 

4.60 

4.79 

5.00 

5.24 

5.50 

5.81 

6.15 

18 

20 

3.95 

4.11 

4.27 

4.46 

4.67 

4.91 

5.19 

5.49 

20 

•« 

3.56 

3.70 

3.85 

4.02 

4.21 

4.43 

4.67 

4.95 

22 

24 

3.23 

3.36 

3.49 

3.65 

3.82 

4.02 

4.24 

4.49 

24 

26 

2.95 

3.06 

3.19 

3.33 

3.49 

3.66 

3.87 

4.10 

26 

28 

2.71 

2.81 

2.93 

3.05 

3.20 

3.36 

3.55 

3.76 

28 

30 

2.49 

2.59 

2.69 

2.81 

2.95 

3.10 

3.27 

3.46 

30 

32 

2.30 

2.39 

2.49 

2.60 

2.72 

2.86 

3.02 

3.20 

32 

34 

2.13 

2.22 

2.31 

2.41 

2.52 

2.65 

2.80 

2.96 

34 

36 

1.98 

2.06 

2.14 

2.24 

2.34 

2.46 

2.60 

2.75 

36 

38 

1.84 

1.91 

1.99 

2.08 

2.18 

2.29 

2.41 

2.56 

38 

40 

1.71 

1.78 

1.85 

1.94 

2.03 

2.13 

2.25 

2.38 

40 

42 

l.GO 

1.  C6 

1.73 

1.80 

1.89 

1.99 

2.09 

2.22 

42 

44 

1.49 

1.55 

1.61 

1.68 

1.76 

1.85 

1.95 

2.07 

44 

46 

1.39 

1.44 

1.50 

1.57 

1.64 

1.73 

1.82 

1.93 

46 

48 

1.30 

1.35 

1.40 

1.46 

1.53 

1.61 

1.70 

1.80 

48 

50 

1.21 

1.25 

1.31 

1.36 

1.43 

1.50 

1.58 

1.68 

50 

52 

1.12 

1.17 

1.22 

1.27 

1.33 

1.40 

1.47 

1.56 

52 

54 

1.05 

1.09 

1.13 

1.18 

1.23 

1.30 

1.37 

1.45 

54 

56 

.97 

1.01 

1.05 

1.10 

1.15 

1.21 

1.27 

1.35 

56 

58 

.90 

.93 

.97 

1.01 

1.06 

1.12 

1.18 

1.25 

5S 

60 

.83 

.86 

.90 

.94 

.98 

1.03 

1.09 

1.15 

60 

62 

.79 

.83 

.86 

.90 

.95 

1.00 

1.06 

62 

64 

!70 

.73 

.76 

.79 

.83 

.87 

.92 

.97 

64 

66 

.64 

.66 

.69 

.72 

.76 

.79 

.84 

.89 

66 

68 

.58 

.60 

.63 

.65 

.69 

.72 

.76 

.81 

68 

70 

.52 

.54 

.57 

.59 

.62 

.65 

.68 

.73 

70 

72 

.47 

.49 

.51 

.53 

.55 

.58 

.61 

.65 

72 

74 

.41 

.43 

.45 

.46 

.49 

.51 

.54 

.57 

74 

76 

.36 

.37 

.39 

.40 

.42 

.45 

.47 

.50 

76 

78 

.31 

.33 

.34 

.36 

.38 

.40 

.42 

78 

80 

.25 

!26 

.27 

.29 

.30 

.31 

.33 

.35 

80 

81 

.23 

.24 

.25 

.26 

.27 

.28 

.30 

.32 

81 

82 

.20 

.21 

.22 

.23 

.24 

.25 

.26 

.28 

82 

83 

.18 

.18 

.19 

.20 

.21 

.22 

.23 

.25 

83 

84 

.15 

.16 

.16 

.17 

.18 

.19 

.20 

.21 

84 

85 

.13 

.13 

.14 

.14 

.15 

.16 

.16 

.17 

85 

86 

.10 

.10 

.11 

.11 

.12 

.12 

.13 

.14 

86 

87 

.08 

.08 

.08 

.08 

.09 

.09 

.10 

.10 

87 

88 

.05 

.05 

.05 

.06 

.06 

.06 

.07 

.07 

88 

89 

.02 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

89 

90 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

90 

46° 

48° 

60° 

52° 

64° 

66° 

68° 

60° 

Co 
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TABLE  4S. 

Latitude  Facluns. 

f  b  the  cbuga  In  Utltude  due  to  a  change  of  V  In  longitude. 

Latitude. 

Bear- 

0° 

1° 

2° 

4"» 

•• 

8° 

10" 

w 

Bear- 

ing. 

ing. 

0 

, 

, 

, 

, 

, 

, 

/ 

, 

0 

1 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

1 

2 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

2 

3 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

3 

4 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

4 

5 

.09 

.09 

.09 

.09 

.09 

.09 

.09 

.09 

5 

6 

.11 

.11 

.11 

.10 

.10 

.10 

.10 

.10 

S 

7 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

7 

8 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

8 

10 

.18 

.18 

.18 

.18 

.18 

.17 

.17 

.17 

10 

K 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

12 

14 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.24 

14 

lu 

.29 

.29 

.29 

.29 

.28 

.28 

.28 

.28 

16 

IS 

.32 

.32 

.32 

.32 

.32 

.32 

.32 

.32 

18 

'.'(» 

.36 

.36 

.36 

.36 

.36 

.36 

.36 

.36 

20 

2? 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

22 

U 

.  H 

.44 

.44 

.44 

.44 

.44 

.44 

.43 

24 

S6 

.49 

.49 

.49 

.49 

.49 

.48 

.48 

.43 

20 

38 

.53 

.53 

.53 

.53 

.53 

.53 

.52 

.52 

28 

80 

.58 

.58 

.58 

.57 

.57 

.57 

.57 

.56 

SO 

32 

.63 

.63 

.63 

.63 

.62 

.62 

.61 

.61 

S2 

34 

.68 

.68 

.68 

.67 

.67 

.67 

.67 

.66 

34 

36 

.72 

.72 

.72 

.72 

.72 

.72 

.71 

.71 

36 

38 

.78 

.78 

.78 

.78 

.78 

.78 

.77 

.76 

38 

40 

.M 

.84 

.84 

.84 

.83 

.83 

.83 

.82 

40 

42 

.00 

.90 

.90 

.90 

.89 

.89 

.88 

.88 

42 

44 

.96 

.96 

.96 

.96 

.96 

.95 

.95 

.94 

44 

4« 

1.04 

1.04 

1.04 

1.03 

1.03 

1.03 

1.02 

1.01 

4« 

48 

I.  11 

1.11 

1.11 

1.  11 

1.11 

1.10 

1.10 

1.09 

48 

SO 

1.19 

1.19 

1.19 

1.19 

1.19 

1.18 

1.17 

1.17 

50 

53 

1.28 

1.28 

1.28 

1.28 

1.27 

1.27 

1.26 

1.25 

52 

.-,4 

1.38 

1.38 

1.38 

1.37 

1.37 

1.36 

1.36 

1.35 

54 

5C 

1.48 

1.48    . 

1.48 

1.48 

1.47 

1.47 

1.46 

1.45 

5« 

U 

1.60 

1.  GO 

1.60 

1.60 

1.59 

1.58 

1.58 

1.57 

58 

W 

1.73 

1.73 

1.73 

1.73 

1.72 

1.72 

1.71 

1.69 

M 

« 

1.8.S 

1.88 

1.88 

1.88 

1.87 

1.86 

1.85 

1.84 

t2 

M 

2.05 

2.05 

2.05 

2.05 

2.0-1 

2.03 

2.08 

2.01 

04 

M 

2.25 

2.25 

2.24 

2.24 

2.23 

2.22 

2.21 

2.20 

•• 

•8 

2.48 

2.48 

2.47 

2.47 

2.46 

2.45 

2.44 

2.42 

•8 

70 

2.75 

2.75 

2.75 

2.74 

2.73 

2.72 

2.71 

2.69 

70 

72 

3.08 

3.08 

3.08 

3.07 

3.06 

3.05 

3.03 

3.01 

72 

74 

3.49 

3.49 

3.49 

3.48 

3.47 

3.45 

3.43 

3.41 

74 

7« 

4.01 

4.01 

4.01 

4.00 

3.99 

3.97 

3.95 

3.92 

7« 

78 

4.70 

4.70 

4.70 

4.69 

4.68 

4.66 

4.63 

4.60 

78 

80 

5.67 

5.  67 

5.67 

5.  66 

5.64 

5.62 

5.59 

5.55 

80 

81 

«.  31 

6.31 

6.31 

6.30 

6.28 

6.25 

6.22 

6.18 

81 

S« 

7.  12 

7.  11 

7.11 

7.  10 

7.07 

7.05 

7.01 

6.96 

82 

83 

8.15 

8.  14 

8.  14 

8.  13 

8.10 

8.07 

8.02 

7.97 

83 

84 

9.52 

9.51 

9.51 

9.49 

9.46 

9.42 

9.37 

9.31 

84 

85 

1 1.  43 

11.43 

11.42 

11.40 

11.37 

11.32 

11.25 

11.18 

85 

80 

14.30 

14.  30 

14.29 

14.27 

14.  22 

14.16 

14.08 

13.99 

80 

87 

19.08 

19.08 

19.07 

19.  03 

18.98 

18.91 

18.79 

18.66 

87 

88 

28.63 

28.63 

28.  62 

28.57 

28.48 

28.  35 

28.20 

28.01 

88 

81 

67.29 

57.28 

57.28 

57.  15 

56.98 

5G.73 

56.42 

56.04 

80 

0» 

1" 

V 

4" 

•• 

%" 

10» 

12" 

o 
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Latitude  Factors. 

t  Is  the  change  In  latitude  due  to  a  change  of  1'  In  longitude. 

Latitude. 

Bear- 

14° 

16° 

18° 

20° 

22° 

24° 

26° 

28° 

Bear- 

ing. 

ing. 

0 

, 

, 

/ 

, 

, 

, 

, 

o 

1 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

1 

3 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

2 

3 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

3 

4 

.07 

.07 

.07 

.07 

.06 

.06 

.06 

.06 

4 

5 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

5 

6 

.10 

.10 

.10 

.10 

.10 

.10 

.09 

.09 

6 

7 

.12 

.  12 

.12 

.12 

.11 

.11 

.11 

.11. 

7 

8 

.14 

!l4 

.13 

.13 

.13 

.13 

.13 

.12 

8 

10 

.17 

.17 

.17 

.17 

.16 

.16 

.16 

.16 

10 

12 

.21 

.20 

.20 

.20 

.20 

.19 

.19 

.19 

12 

U 

.24 

.24 

.24 

.23 

.23 

.23 

.22 

.22 

14 

16 

.28 

.28 

27 

.27 

.27 

.26 

.26 

.25 

16 

18 

.32 

.31 

!31 

.30 

.30 

.30 

.29 

.29 

18 

20 

.35 

.35 

.35 

.34 

.34 

.33 

.33 

.32 

20 

23 

.39 

.39 

.38 

.38 

.38 

.37 

.36 

.36 

22 

24 

.43 

.43 

.42 

.42 

.41 

.41 

.40 

.39 

34 

26 

.47 

.47 

.46 

.46 

.45 

.45 

.44 

.43 

36 

38 

.52 

.51 

.51 

.50 

.49 

.49 

.48 

.47 

28 

30 

.56 

.56 

.55 

.54 

.53 

.53 

.52 

.51 

30 

33 

.61 

.60 

.60 

.59 

.58 

.57 

.56 

.55 

33 

34 

.65 

.65 

.64 

.63 

.63 

.62 

.61 

.59 

34 

36 

.70 

.70 

.69 

.68 

.68 

.66 

.65 

.64 

36 

38 

.76 

.75 

.74 

.74 

.72 

.71 

.70 

.69 

38 

40 

.81 

.81 

.80 

.79 

.78 

.77 

.75 

.74 

40 

43 

.88 

.87 

.85 

.85 

.83 

.82 

.81 

.79 

43 

44 

.93 

.93 

.92 

.91 

.89 

.88 

.87 

.85 

44 

46 

1.01 

1.00 

.99 

.97 

.96 

.95 

.93 

.91 

46 

48 

1.08 

1.07 

1.06 

1.04 

1.03 

1.02 

1.00 

-.98 

48 

50 

1.16 

1.15 

1.13 

1.12 

1.10 

1.09 

1.07 

1.05 

50 

53 

1.24 

1.23 

1.22 

1.20 

1.19 

1.17 

1.15 

1.13 

53 

54 

1.34 

1.32 

1.31 

1.29 

1.28 

1.26 

1.24 

1.22 

54 

56 

1.44 

1.43 

1.41 

1.39 

1.38 

1.35 

1.33 

1.31 

56 

58 

1.55 

1.54 

1.52 

1.50 

1.48 

1.46 

1.44 

1.41 

58 

60 

1.68 

1.67 

1.65 

1.63 

1.61 

1.58 

1.56 

1.53 

60 

62 

1.83 

1.81 

1.79 

1.77 

1.74 

1.72 

1.69 

1.66 

63 

64 

1.99 

1.97 

1.95 

1.93 

1.90 

1.87 

1.84 

1.81 

64 

66 

2.18 

2.16 

2.14 

2.11 

2.08 

2.05  ■ 

2.02 

1.98 

66 

68 

2.40 

2.38 

2.35 

2.33 

2.30 

2.26 

2.23 

2.18 

68 

70 

2.67 

2.64 

2.61 

2.58 

2.55 

2.  .51 

2.47 

2.43 

70 

72 

2.99 

2.96 

2.93 

2.89 

2.85 

2.81 

2.77 

2.72 

73 

74 

3.38 

3.35 

3.32 

3.28 

3.23 

3.19 

3.14 

3.08 

74 

76 

3.89 

3.86 

3.81 

3.77 

3.72 

3.66 

3.61 

3.54 

76 

78 

4.56 

4.52 

4.47 

4.42 

4.36 

4.30 

4.23 

4.15 

78 

80 

5.50 

5.45 

5.39 

5.33 

5.26 

5.18 

5.10 

5.01 

80 

81 

6.13 

6.07 

6.01 

5.93 

5.86 

5.77 

5.68 

5.58 

81 

83 

6.90 

6.84 

6.77 

6.69 

6.60 

6.50 

6.40 

6.28 

83 

83 

7.90 

7.83 

7.75 

7.65 

7.55 

7.44 

7.32 

7.19 

83 

84 

9.23 

9.15 

9.05 

8.94 

8.82 

8.69 

8.55 

8.40 

84 

85 

11.09 

10.99 

10.87 

10.74 

10.60 

10.44 

10.26 

10.09 

85 

86 

13.88 

13.75 

13.60 

13.44 

13.26 

13.07 

12.86 

12.63 

86 

87 

.18.  51 

18.34 

18.15 

17.93 

17.69 

17.43 

17.  15 

16.85 

87 

88 

27.78 

27.52 

27.23 

26.91 

26.55 

26.16 

25.  74 

25.28 

88 

89 

55.  59 

55.  07 

54.49 

53.84 

53.12 

52.33 

51.50 

50.58 

89 

14° 

16° 

18° 

30° 

32° 

24° 

26° 

28° 

» 
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TABLE  4S. 

Latitude  Factors. 

r  Is  the  change  lo  latirade  doe  to  s  change  of  1'  In  longitude. 

Latitude. 

BeM'- 

88° 

»" 

84° 

88° 

88° 

40'' 

et" 

44° 

Bear- 

ing. 

ing. 

, 

, 

, 

, 

, 

, 

, 

, 

, 

° 

1 

0.02 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

1 

t 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

2 

3 

.05 

.05 

.04 

.04 

.04 

.04 

.04 

.04 

3 

« 

.06 

.06 

.06 

.06 

.06 

.05 

.05 

.05 

4 

S 

.08 

.07 

.07 

.07 

.07 

.07 

.07 

.00 

5 

• 

.09 

.09 

.09 

.09 

.08 

.08 

.08 

.08 

6 

7 

.11 

.10 

.10 

.10 

.10 

.09 

.09 

.09 

7 

8 

.12 

.12 

.12 

.11 

.11 

.11 

.10 

.10 

8 

1* 

.15 

.15 

.15 

.14 

.14 

.14 

.13 

.13 

10 

U 

.18 

.18 

.18 

.17 

.17 

.16 

.16 

.15 

12 

14 

.22 

.21 

.21 

.20 

.20 

.19 

.19 

.18 

14 

1« 

.25 

.24 

.24 

.23 

.23 

.22 

.21 

.21 

16 

18 

.28 

.28 

.27 

.26 

.26 

.25 

.24 

.23 

18 

M 

.32 

.31 

.30 

.29 

.29 

.28 

.27 

.26 

20 

» 

.35 

.34 

.34 

.33 

.32 

.31 

.30 

.29 

22 

t4 

.39 

.38 

.37 

.36 

.35 

.34 

.33 

.32 

24 

N 

.■42 

.41 

.40 

.40 

.38 

.37 

.36 

.35 

28 

K 

.46 

.45 

.44 

.43 

.42 

.41 

.40 

.38 

28 

M 

.50 

.49 

.48 

.47 

.45 

.44 

.43 

.41 

80 

n 

.54 

.53 

.52 

.51 

.49 

.48 

.47 

.45 

82 

S4 

.58 

.57 

.56 

.55 

.53 

.52 

.50 

.49 

84 

M 

.63 

.62 

.60 

.59 

.57 

.56 

.54 

.52 

88 

18 

.68 

.66 

.65 

.63 

.62 

.60 

.58 

.56 

88 

M 

.72 

.71 

.69 

.68 

.66 

.64 

.63 

.60 

40 

4t 

.78 

.76 

.75 

.73 

.71 

.69 

.67 

.05 

42 

44 

.83 

.82 

.80 

.78 

.70 

.74 

72 

.69 

44 

4« 

.90 

.88 

.86 

.84 

.82 

.79 

!77 

.74 

4« 

48 

.96 

.94 

.92 

.90 

.88 

.85 

.83 

.80 

48 

M 

1.03 

1.01 

.99 

.96 

.94 

.91 

.88 

.86 

50 

n 

1.11 

1.09 

1.06 

1.04 

1.01 

.98 

.95 

.92 

82 

M 

1.19 

1.16 

1.14 

1.11 

1.08 

1.05 

1.02 

.99 

84 

M 

1.28 

1.26 

1.23 

1.20 

1.17 

1.14 

1.10 

1.07 

58 

18 

1.39 

1.36 

1.33 

1.30 

1.26 

1.23 

1.19 

1.15 

58 

M 

1.49 

1.47 

1.44 

1.40 

1.37 

1.33 

1.29 

1.25 

80 

n 

1.G3 

1.59 

1.56 

1.52 

1.48 

1.44 

1.40 

1.35 

82 

M 

1.78 

1.74 

1.70 

1.66 

1.62 

1.57 

1.52 

1.4S 

84 

M 

1.95 

1.91 

1.85 

1.82 

1.77 

1.72 

1.67 

1.62 

88 

•8 

2.14 

2.10 

2.05 

2.00 

1.95 

1.90 

1.84 

1.  78 

88 

?• 

2.38 

2.33 

2.28 

2.22 

2.17 

2.10 

2.04 

1.98 

70 

7S 

2.67 

2.61 

2.55 

2.50 

2.43 

2.36 

2.29 

2.21 

72 

74 

3.02 

2.96 

2.89 

2.82 

2.75 

2.67 

2.59 

2.51 

74 

78 

3.47 

3.40 

3.33 

3.25 

3.10 

3.07 

2.98 

2.89 

78 

78 

4.07 

3.99 

3.90 

3.81 

3.71 

3.60 

3.50 

3.38 

78 

8« 

4.91 

4.81 

4.-0 

4.59 

4.47 

4.34 

4.22 

4.08 

80 

81 

5.47 

6.35 

5.24 

5.11 

4.98 

4.84 

4.09 

4.54 

81 

81 

6.16 

6.03 

5.90 

6.76 

5.61 

6.45 

5.29 

5.12 

82 

8S 

7.05 

6.91 

6.75 

6.59 

0.42 

6.24 

6.05 

5.86 

83 

84 

8.24 

8.07 

7.93 

7.70 

7.50 

7.29 

7.07 

6.84 

84 

8* 

9.90 

9.69 

9.48 

9.25 

9.01 

8.75 

8.49 

8.22 

85 

88 

12.39 

12.13 

11.86 

11.57 

11.27 

10.95 

10.63 

10.29 

88 

87 

16. 62 

16.18 

16.82 

15.44 

15.04 

14.62 

14.18 

13.  T3 

87 

88 

24.80 

24.28 

23.74 

23.17 

22.56 

21.93 

21.28 

20.60 

88 

88 

49.61 

48.68 

47.50 

46.36 

45.14 

43.98 

42.58 

41.21 

88 

18° 

ar 

84° 

88° 

88° 

4«° 

48° 

44° 
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Latitude  Factors. 

f  Is  the  change  In  latitude  due  to  a  change  of  1'  In  longitude. 

Latitude. 

Bear- 

46° 

48° 

50° 

53° 

54° 

56° 

58° 

60° 

Bear- 

ing. 

ing. 

0 

, 

, 

, 

, 

, 

, 

f 

, 

o 

1 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

1 

3 

.02 

.02 

.02 
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